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Preface 


The Soil Survey of Imperial County, California, Imperial Valley Area, con- 
tains much information useful in any land-planning program. Of prime impor- 
tance are the predictions of soil behavior for selected land uses. Also highlight- 
ed are limitations or hazards to land uses that are inherent in the soil, improve- 
ments needed to overcome these limitations, and the impact that selected land 
uses will have on the environment. 

This soil survey has been prepared for many different users. Farmers, 
ranchers, foresters, and agronomists can use it to determine the potential of 
the soil and the management practices required for food and fiber production. 
Planners, community officials, engineers, developers, builders, and homebuyers 
can use it to plan land use, select sites for construction, develop soil resources, 
or identify any special practices that may be needed to insure proper perform- 
ance. Conservationists, teachers, students, and specialists in recreation, wildlife 
management, waste disposal, and pollution control can use the soil survey to 
help them understand, protect, and enhance the environment. 

Great differences in soil properties can occur even within short distances. 
Soils may be seasonally wet or subject to flooding. They may be shallow to 
bedrock. They may be too unstable to be used as a foundation for buildings or 
roads. Very clayey or wet soils are poorly suited to septic tank absorption 
fields. A high water table makes a soil poorly suited to basements or under- 
ground installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map; the 
location of each kind of soil is shown on detailed soil maps. Each kind of soil in 
the survey area is described, and much information is given about each soil for 
specific uses. Additional information or assistance in using this publication can 
be obtained from the local office of the Soil Conservation Service or the Coop- 
erative Extension Service. 

This soil survey can be useful in the conservation, development, and pro- 
ductive use of soil, water, and other resources. 
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The Imperial Valley is in the southern part of California 
(see map on facing page). The survey area is in the 
south-central part of Imperial County, and is bounded by 
Mexico on the south, the Algodones Sand Hills on the 
east, the Salton Sea on the north, San Diego County on 
the northwest, and the alluvial fans bordering the Coyote 
Mountains and the Yuha Desert on the southwest. Eleva- 
tion ranges from 230 feet below sea level to about 350 
feet above. El Centro is the county seat and largest city 
of Imperial County, with a population of about 20,000. 
The Imperial Valley Area encompasses 989,450 acres. 

Soils here are formed in stratified alluvial materiais and 
vary greatly in texture and thickness of layers. Many soils 
are affected by soluble salts, and drainage is a problem 
in the irrigated areas. 

A favorable climate plus water diverted from the Colo- 
rado River have enabled Imperial County's agricultural 
production to rank among the highest in California. Over 
20 crops, as well as livestock and apiary products, 
brought high returns in 1975. 

The soils of the Imperial Valley Area were first studied 
and mapped in 1901 and 1903 (70, 77). These studies 
considered the problems of salinity control and drainage 
and the management of such problems. The soils were 
more intensively mapped in 1922 and 1923 (72, 73), and 
the soils of the Imperial East Mesa were examined in 
1944 (76). The present survey has been prepared to 
provide the more detailed information required by a rap- 
idly developing and expanding agricultural and land-use 
technology. 


General nature of the area 


This section provides general information about the 
Imperial Valley Area. It discusses physiography, relief, 
and drainage; history and development, natural re- 
sources; and climate. 


Physiography, relief, and drainage 


The physiography of the Imperial Valley is that of a 
great basin. It is part of the northern extension of the 
giant geologic trough occupied by the Gulf of California. 
The portion of the basin within the survey area is bound- 
ed on the east by the Chocolate and Cargo Muchacho 
Mountains and on the west by the Coyote and Fish 
Creek Mountains. The Imperial Valley is separated from 
the Gulf of California by the ridge of the Colorado River 
delta, which is about 30 feet above sea level at its 
lowest point. The lowest part of the basin is the bed of 
the prehistoric Lake Cahuilla, where the beach line is 
about 35 feet above sea level. The deepest part of the 
lakebed, now filled by the Salton Sea, is about 270 feet 
below sea level. The shoreline of the Salton Sea was 
about 230 feet below sea level in 1974. 

The main irrigated areas of the Valley are on the 
lakebed floor between the international boundary on the 
south and the Salton Sea on the north. This area is 
nearly level, with a slope toward the Salton Sea of about 
0.1 percent. From the east and west edges toward the 
center, the slope is about 0.3 percent. The fine- and 
moderately fine-textured lakebed sediments are the 
parent materials of the Glenbar, Holtville, and Imperial 
soils and the ungerlying layers of the Meloland and 
Niland soif (ig 1) Windbiosn and river channel silts and 
sands deposited in the lake basin are the sources of the 
Indio, Vint, and Rositas soils and the surface layer of the 
Meloland soils. Rositas and Carsitas soils were formed in 
the beach deposits. Four low volcanic hills rise about 
100 feet above the lakebed along the southeast edge of 
the Salton Sea. 

Between the east side of the old lake basin and the 
Algodones Sand Hills is a desert plain, the Imperial East 
Mesa, which is a terrace of the Colorado River delta. 
This area is nearly flat, but slopes to the west about 0.1 
percent near the southern edge of the international 
boundary. The grade increases slightly in the north part 


of the East Mesa, and is about 1.0 percent to the west in 
the area east of Calipatria. The surface of the East Mesa 
is hummocky or duned in many places where wind has 
redistributed the sandy terrace sediment. Local relief of 
the duned areas is commonly 10 to 25 feet between 
crests and interdune areas. The terrace sands are the 
parent materials of the Rositas and Superstition soils, 
and loamy terrace deposits are the parent materials of 
the Antho soils. The clayey material deposited in backs- 
wamps and ponded areas during formation of the delta 
terrace are the sources of the Holtville and Imperial 
soils. 

The eastern boundary of the Imperial East Mesa is 
formed by the Algodones Sand Hills. The western edges 
of the Sand Hills, within the survey area, rise abruptly 
from the terrace floor on slopes of 10 to 15 percent. The 
first dune crests are 175 to 200 feet above the adjacent 
floor of the mesa. Sloping phases of the Rositas soil 
formed in the Sand Hills. The Sand Hills cut off the East 
Mesa from the west sloping fans of the Chocolate and 
Cargo Muchacho Mountains, and the East Mesa is en- 
tirely devoid of drainageways. The Sand Hills extend 
from below the international boundary on the south to 
Mammouth Wash on the north. 

North of Mammouth Wash in the northeast part of the 
survey area, alluvial fans from the_Chocolate Mountains 
spread out toward the Salton Sea The fans slope 
approximately 0.33 percent to the southwest at the 
upper edge of the survey area. The grade diminishes 
downslope and is about 0.2 percent just below the old 
beachline. The sandy and gravelly fan materials are the 
parent materials of the Carsitas and Rositas soils. As the 
fans thinned at the lower edges over the clayey lakebed 
sediment, the Niland soils formed in the sandy over 
clayey strata. Runoff water from the fans have carved a 
network of sinuous parallel gullies 3 to 10 feet deep 
leading to the Salton Sea. 

Another desert plain, the Imperial West Mesa, lies on 
the west side of the old lakebed. This nearly level plain 
takes in the basin floor east of the Coyote and Fish 
Creek Mountains, and includes the lower parts of the 
watersheds of Coyote Wash, Carrizo Creek, and San 
Felipe Creek. Between the central part of the West Mesa 
and the old lakebed are low uplands known as the Su- 
perstition Hills and Superstition Mountain. These uplands 
are not included in the survey area. On the West Mesa 
are some remnants of old dissected fans that have 
slopes as much as 3 percent. The fan sediment is the 
parent material of Antho, Laveen, Niland, and Supersti- 
tion soils. Large areas of the West Mesa are sandy 
sediment deposited by intermittent streams from the 
mountains on the west. Carsitas and Vint soils formed in 
the recently deposited sands, and Rositas and Supersti- 
tion soils formed on older, more stable sandy deposits. 
Playas and areas of moderately fine- or fine-textured 
basin deposits are the source materiais of Glenbar, Holt- 
ville, and Imperial soils. At the edges of the playas and 
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basins and in areas of deep eolian dust deposits are the 
silty materials in which the Indio soils formed. 

The watersheds of the Imperial Valley Area all drain 
into the Salton Sea, which is a closed body with no 
outlet except for evaporation. The main inflow to the 
Salton Sea comes from the New and Alamo Rivers. 
These rivers flow north from the ridge of the Colorado 
River delta through the irrigated area of Imperial Valley 
and serve as outlets to a manmade trellis pattern of 
agricultural drains, which are their main source of water. 
The river gorges were widened and deepened by flood- 
ing in 1905-07, and in some places are entrenched 30 to 
50 feet below the general surface of the lakebed[ (fig. 3). 
The river waters are somewhat saline, and the salinity of 
the Salton Sea is increasing as the salts are concentrat- 
ed by evaporation. 

On the West Mesa a network of intermittent streams 
carries storm runoff water eastward. The main drain- 
ageways south of Superstition Mountain are Coyote 
Wash, Yuha Wash, and Pinto Wash. These discharge 
through the constructed drainage network of the Imperial 
Irrigation District into the New River. North of Supersti- 
tion Mountain the drainage of Carrizo Wash discharges 
into San Felipe Creek, which outlets directly into the 
Salton Sea. 


History and development 


The part of Imperial Valley below the 35-foot contour 
is the bed of Old Lake Cahuilla. Between the drying up 
of this lake about 600 years ago and the establishment 
of irrigated farming in 1900, the Imperial Valley area was 
an uninhabited desert waste. Indian tribes from the 
Coastal Range gathered mesquite beans and other 
foods here in the cooler months, but ascended to higher 
elevations in the summer. Indian trails of the Colorado 
River tribes and Coastal Range tribes crossed the area. 

Juan Batista de Anza established a trail across the 
Valley in 1774 as part of an overland route from the 
Spanish settlements in Sonora, Mexico, to the settle- 
ments on the California coast. Branches of this part of 
the Old Spanish Trail were used by U. S. soldiers during 
the annexation of California, and by the 49'ers. At var- 
ious times between 1850 and 1886, cattle from Texas 
and New Mexico were driven across the Valley to stock 
ranches in the Coastal Range. The Butterfield Stage 
Route crossed the area from 1858 until 1879, when the 
stage gave way to the railroad. 

In 1849, Dr. Oliver Wozencraft crossed the area on his 
way to the goldfields, and noticed overflow waters of the 
Colorado River in the New and Salton (Alamo) Rivers. 
He was inspired with the idea of irrigating this desert 
area with Colorado River water. He spent the rest of his 
life and his personal fortune in an unsuccessful attempt 
to get legislative and financial backing for the project. 

A land survey of the area north of the 4th Standard 
Parallel (about the latitude of the town of Heber) was 
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made in 1854. However, many problems developed over 
land titles when the Valley was opened to homesteading 
under the Desert Entry Act. The Mexican Boundary 
Survey of 1892 laid out the lands south of the 4th Stand- 
ard Parallel and established a good source for points of 
reference. 

In 1879, the Southern Pacific Railroad was completed 
between Yuma and Los Angeles. The railroad passed 
through the north end of the old lakebed and established 
a maintenance camp at Old Beach, later Niland. Prior to 
1900, the New Liverpool Salt Company shipped salt from 
surface deposits about 10 miles northwest of Old Beach. 

In 1901, the California Development Company made 
the first delivery of irrigation water from the Colorado 
River through old delta channels in Mexico to the south- 
ern boundary of Imperial Valley. In that year and in 1903, 
scientists of the U. S. Bureau of Soils made extensive 
investigations of the newly opened lands (70, 77). Their 
report was pessimistic regarding immediate development 
of about three-quarters of the area because of the wide- 
spread salinity and lack of drainage outlets. However, by 
1904 about 150,000 acres were under irrigation, with 
crops of barley, grain sorghum, alfalfa, and cantaloupe. 

In 1905, floods on the Colorado River broke through 
the canal heading, and for almost 2 years the Colorado 
flowed into Imperial Valley, creating the Salton Sea and 
deeply entrenching the channels of the New and Salton 
(Alamo) Rivers. By the time the breach at the canal 
heading had been closed by the Southern Pacific Rail- 
road, the California Development Company was greatly 
in debt to the railroad. Local citizens organized the Impe- 
rial Irrigation District in 1915, and the District purchased 
the assets of the California Development Company from 
the Southern Pacific. 

The imperial Irrigation District has maintained the 
water delivery system to the Imperial Valley since 1916, 
and in 1922 began a comprehensive drainage system 
that now offers a drainage outlet to each 160-acre parcel 
served with water. 

The completion of Hoover Dam in 1935 solved the 
problem of water shortage caused by the fluctuations of 
river flow, and completion of the All-American Canal in 
1942 eliminated the complication of water delivery 
through Mexico. However, the problems of a high water 
table and increasing salinity, predicted in 1901, had con- 
tinued to build. 

It was estimated that about one-quarter of the irrigable 
lands were adversely affected by salt and high water 
tables in 1919. By 1940, the Federal Land Bank of 
Berkeley had suspended loan-making in many areas of 
the Valley because of the salt and water table hazard. In 
this same year, an Imperial Valley Drainage Advisory 
Committee was formed with representatives of the Soil 
Conservation Service, Imperial Irrigation District, Farm 
Credit Administration, and the University of California. 
The committee supervised a 10-year investigation of 
drainage methods by technicians of the Soil Conserva- 


tion Service and the Imperial Irrigation District (4). Satis- 
factory criteria for drainage and reclamation of salt-af- 
fected lands in the area were developed in this period. 
By 1974, over 20,000 miles of underground tile lines had 
been installed on private lands. Nearly 389,000 acres of 
the 445,000 irrigated acres are at least partially drained 
by tile systems. 

Since 1949, more salt has been carried by drainage 
water to the Salton Sea than has been brought in by 
irrigation water. This favorable salt balance for the land 
of Imperial Valley indicates that a stable permanent agri- 
culture can be maintained. it seems probable that a 
favorable salt balance will continue with little change in 
cropping pattern, even if the salinity of the irrigation 
water increases (6) from the present 900 parts per mil- 
lion (ppm) to 1,400 ppm dissolved salts. 


Natural resources 


Water for both irrigation and domestic use is brought 
by gravity canal from the Colorado River. The canal 
water is used for hydroelectric power generation at sev- 
eral drop structures. Most of the ground water is too 
saline for irrigation, although artesian well water was 
used for many years as a domestic water supply by 
some households east of the Alamo River. Attempts 
have been made to utilize the warm, mineralized ground 
water for health spas. One ranch in the San Felipe 
Creek drainage is irrigated by ground water. 

The Valley is underlain by areas of geothermal activity 
that are potential sources of power and water. A large 
number of steam wells have been dug, providing a pow- 
erful output of steam and saline brine. This geothermal 
energy can be used to generate electric power and to 
desalinize ground water, but practical problems of corro- 
sion and scale accumulation have limited its develop- 
ment. The saline brine is also a potential source of 
potassium, sodium, and calcium salts. 

Carbon dioxide wells were operated in the north end 
of Imperial Valley during the 1930's. 

Sand and gravel deposits of the ancient beach line are 
used as a source of construction, road building, and tile 
drain filter material. These deposits are limited, and 
some of these materials are now being brought in from 
the alluvial fans of the Coyote, Fish Creek, and Choco- 
late Mountains. 

The Salton Sea is a large recreational fishing and 
water sports resource. However, the Sea's ability to 
maintain a fish population will decline rapidly in the next 
few years unless expensive measures are taken to keep 
salinity from increasing beyond levels in which fish can 
reproduce and live. 

Large areas of waterfowl habitat are maintained 
around the edges of the Salton Sea by the U. S. Fish 
and Wildlife Service and the California Department of 
Fish and Game. 


A gypsum products plant operates at Plaster City, 
about 25 miles west of El Centro. The gypsum beds are 
at the base of Fish Creek Mountain, and the quarried 
material is transported 25 miles by narrow gauge railway 
across the West Mesa to the Plaster City plant. 


Climate 


Assistance for this section was given by William B. Allen of the U. S. 
Fruit Frost Service, and Arnold J. MacKenzie and Robert D. LeMert of 
the U. S. Agricultural Research Service. 


The climate of the Imperial Valley Area is arid, with hot 
summers and mild winters. Sunshine averages more 
than 8 hours a day, even in winter Table 1 gives data on 
temperature and precipitation by month, as recorded at 

mperial, California, for a period of more than 50 years. 
late 2 brows probable dates at Imperial of last freezing 

emperatures in the spring and first freezing tempera- 
tures in the fall. 

The average January air temperature at Imperial is 
about 54 degrees F. The average July air temperature is 
about 92 degrees. The average annual air temperature is 
about 73 degrees. The lowest minimum temperature re- 
corded was 16 degrees on January 22, 1937. The high- 
est temperature recorded, 119 degrees, occurred on 4 
dates: July 14 and 16, 1936; July 25, 1943; and June 25, 
1970. 

The frost-free period at Imperial is more than 300 days 
in 9 out of 10 years, and is more than 350 days in 3 out 
of 10 years. On the average, there are about 8 days of 
frost per year at Imperial. Frost distribution, frequency, 
and intensity are somewhat variable within the irrigated 
area. Data from approximately 30 fruit frost temperature 
stations scattered throughout the valley show an aver- 
age of 32 nights per year when the temperature drops to 
32 degrees F at one or more stations. On the average, 
there are 2.3 nights in November, 10.5 nights in Decem- 
ber, 13.5 nights in January, and 5.0 nights in February 
when the temperature drops to 32 degrees at one or 
more stations. In 3 years out of 25 there have been 50 
or more nights when the temperature dropped to 32 
degrees at one or more stations. Temperature differ- 
ences between stations may be as much as 8 to 10 
degrees, with data from Imperial | (Table 2) |representing 
one of the warmer stations. 

Average annual precipitation at Imperial is about 2.8 
inches. Precipitation distribution in imperial Valley is 
uneven, but probably averages less than 3 inches for the 
entire area covered by this report. June is the driest 
month, usually having no precipitation. The highest rain- 
fall for one day was recorded on September 6, 1939, 
when 4.08 inches was measured. September 1939 was 
the wettest month with 7.06 inches, and 1939 was the 
wettest year, with 8.52 inches. The only general snowfall 
of record fell on December 12, 1932, with 2 1/2 inches 
recorded at Imperial and 4 inches reported in the south- 
east part of Imperial Valley. 
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Prevailing winds are westerly in winter and spring. On 
windy days, velocities of 15 to 20 miles per hour are 
common, and some gusts exceed 30 miles per hour. 
Breezes in the hot months in summer usually have ve- 
locities below 15 miles per hour and tend to come from 
the southeast, bringing in humid air from the Gulf of 
California. 

The average annual relative humidity is 29 percent in 
the Imperial Area. The most humid period is late in 
summer through winter. The average monthly relative 
humidity reaches a maximum of 40 percent in August 
and a minimum of 24 percent in March and April. 

Evapotranspiration from growing crops can easily 
exceed 6 feet of water per year in this area. In the hot 
months in summer it may exceed 1/3 inch of water per 
day. 


How this survey was made 


Soil scientists made this survey to learn what kinds of 
soil are in the survey area, where they are, and how they 
can be used. The soil scientists went into the area know- 
ing they likely would locate many soils they already knew 
something about and perhaps identify some they had 
never seen before. They observed the steepness, length, 
and shape of slopes; the size of streams and the general 
pattern of drainage; the kinds of native plants or crops; 
the kinds of rock; and many facts about the soils. They 
dug many holes to expose soil profiles. A profile is the 
sequence of natural layers, or horizons, in a soil; it ex- 
tends from the surface down into the parent material, 
which has been changed very little by leaching or by the 
action of plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied, and they compared those profiles 
with others in counties nearby and in places more dis- 
tant. Thus, through correlation, they classified and 
named the soils according to nationwide, uniform proce- 
dures. 

After a guide for classifying and naming the soils was 
worked out, the soil scientists drew the boundaries of the 
individual soils on aerial photographs. These photo- 
graphs show woodlands, buildings, field borders, roads, 
and other details that help in drawing boundaries accu- 
rately. The soil map at the back of this publication was 
prepared from aerial photographs. 

The areas shown on a soil map are called soil map 
units. Some map units are made up of one kind of soil, 
others are made up of two or more kinds of soil, and a 
few have little or no soil material at all. Map units are 
discussed in the sections "General soil map for broad 
land use planning" and "Soil maps for detailed plan- 
ning." 

While a soil survey is in progress, samples of soils are 
taken as needed for laboratory measurements and for 
engineering tests. The soils are field tested, and interpre- 
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tations of their behavior are modified as necessary 
during the course of the survey. New interpretations are 
added to meet local needs, mainly through field observa- 
tions of different kinds of soil in different uses under 
different levels of management. Also, data are assem- 
bled from other sources, such as test results, records, 
field experience, and information available from state 
and local specialists. For example, data on crop yields 
under defined practices are assembled from farm rec- 
ords and from field or plot experiments on the same 
kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed 
information then needs to be organized so that it is 
readily available to different groups of users, among 
them farmers, managers of rangeland and woodland, 
engineers, planners, developers and builders, home- 
buyers, and those seeking recreation. 


General soil map for broad land use 
pianning 


The general soil map at the back of this publication 
shows, in color, map units that have a distinct pattern of 
soils and of relief and drainage. Each map unit is a 
unique natural landscape. Typically, a map unit consists 
of one or more major soils and some minor soils. It is 
named for the major soils. The soils making up one unit 
can occur in other units but in a different pattern. 

The general soil map provides a broad perspective of 
the soils and landscapes in the survey area. It provides a 
basis for comparing the potential of large areas for gen- 
eral kinds of land use. Areas that are, for the most part, 
suited to certain kinds of farming or to other land uses 
can be identified on the map. Likewise, areas of soils 
having properties that are distinctly unfavorable for cer- 
tain land uses can be located. 

Because of its small scale, the map does not show the 
kind of soil at a specific site. Thus, it is not suitable for 
planning the management of a farm or field or for select- 
ing a site for a road or building or other structure. The 
kinds of soil in any one map unit differ from place to 
place in slope, depth, stoniness, drainage, or other char- 
acteristics that affect their management. 

The 10 map units in this survey have been grouped 
into 2 general kinds of landscape for broad interpretive 
purposes. Both of these groups and the map units in 
each group are described in the following pages. 


Well drained to poorly drained soils 
dominantly in the lacustrine basin 


The soils in this group are dominantly in the lacustrine 
basin, but a few areas are on West Mesa. This area was 


formerly occupied by old Lake Cahuilla. The soils are 
nearly level. Elevation is about 230 feet below sea level 
adjacent to the Salton Sea and about 200 feet above 
sea level on West Mesa. The average annual precipita- 
tion is about 3 inches, and the average annual air tem- 
perature is about 72 degrees F. The average frost-free 
season is about 280 to 330 days. 

These soils are very deep. They are mainly moderately 
well drained to well drained, but some soils adjacent to 
the Salton Sea are poorly drained. A perched water table 
is present in most soils in the basin because of seepage 
from canals and extensive irrigation. The surface layer 
ranges from gravelly sand to silty clay. 

Soils in this group are used mainly for irrigated crop- 
land. A few areas are used for urban and agro-industrial 
development, recreation, water impoundment, and desert 
wildlife habitat. 

Six map units are in this group. They make up about 
66 percent of the survey area. 


1. Imperial 


Nearly level, moderately well drained silty clay in the 
lacustrine basin 


This map unit consists of very deep, calcareous soils 
formed in alluvial deposits. The largest area of the unit is 
around the town of Calipatria. Smaller areas are scat- 
tered throughout the lake basin. Natural drainage of soils 
has been altered by the seepage of water from irrigation 
canals and by extensive irrigation. Slopes are less than 2 
percent. Elevation is about 230 feet below sea level to 
30 feet above. 

This unit makes up about 13 percent of the survey 
area. It is about 85 percent Imperial soils and 15 percent 
minor soils. 

Imperial soils have a pinkish gray silty clay surface 
layer. Underlying this is pinkish gray and light brown silty 
clay. 

Minor soils are the well drained Gienbar, Holtville, Me- 
loland, and Indio soils. 

Areas of this unit are mainly used for field crops and 
homesites. 

The main management concerns for field crops are 
maintaining a favorable salt balance and keeping the 
water table below the root zone. Good irrigation manage- 
ment and proper use of tile drains are needed. 

These soils are limited for the construction of homes 
mainly by the shrink-swell potential, low strength, and 
wetness. Septic tank absorption fields are limited by the 
perched water table and slow permeability. Foundations 
and septic tank absorption fields need to be specially 
designed. 


2. Imperial-Holtville-Glenbar 


Nearly level, moderately well drained and well drained 
silty clay, silty clay loam, and clay loam in the lacustrine 
basin 


This map unit consists of very deep, calcareous soils 
formed in alluvial deposits throughout the lake basin. 
Natural drainage of soils has been altered by the seep- 
age of water from irrigation canals and by extensive 
irrigation. Slopes are less than 2 percent. Elevation is 
about 230 feet below sea level to 30 feet above. 

This unit makes up about 30 percent of the survey 
area. It is about 40 percent Imperial soils, 20 percent 
Hoſtville soils, 20 percent Gienbar soils, and 20 percent 
minor soils. 

Imperial soils are moderately well drained. They have 
a pinkish gray silty clay loam or silty clay surface layer. 
Underlying this is pinkish gray and light brown silty clay. 

Holtville soils are well drained. They have light brown 
silty clay loam or silty clay layers about 2 feet thick. 
Underlying these are stratified very pale brown silt loam 
and loamy very fine sand. 

Glenbar soils are well drained. They have a pinkish 
gray clay loam or silty clay loam surface layer. Underly- 
ing this is stratified tight brown clay loam and silty clay 
loam. 

Minor soils are the well drained Meloland, Indio, and 
Vint soils, and the somewhat excessively drained Rositas 
soils. 

Areas of this unit are used mainly for field and vegeta- 
ble crops. A few areas are used for homesites. 

The main management concerns for field or vegetable 
crops are maintaining a favorable salt balance and keep- 
ing the water table below the root zone. These require 
good irrigation management and proper use of tile 
drains. 

These soils are limited for the construction of homes 
mainly by the shrink-swell potential, low strength, and 
wetness. Septic tank absorption fields are limited by the 
perched water table and slow permeability. Foundations 
and septic tank absorption fields require special design. 


3. Meloland-Vint-Indio 


Nearly level, well drained fine sand, loamy very fine 
sand, fine sandy loam, very fine sandy loam, loam, and 
silt loam in the lacustrine basin and on low alluvial fans 


This map unit consists of very deep, calcareous soils 
formed in alluvial deposits and in eolian material. About 
two-thirds of this unit is in the lacustrine basin and the 
remaining part is on low fans of West Mesa. Natural 
drainage of soils in the basin area has been altered by 
the seepage of water from irrigation canals and by ex- 
tensive irrigation. Natural vegetation in the desert areas 
is a sparse scattering of creosotebush, mesquite, and 
ephemeral herbs and grasses. Slopes are less than 2 
percent. Elevation is about 230 feet below sea level to 
about 200 feet above. 

This unit makes up about 16 percent of the survey 
area. It is about 30 percent Meloland soils, 25 percent 
Vint soils, 20 percent Indio soils, and 25 percent minor 
soils. 


SOIL SURVEY 


Meloland soils have a light brown very fine sandy loam 
or fine sand surface layer. Underlying this is stratified 
very pale brown loamy fine sand and silt loam to a depth 
of about 2 feet. Below this is pink silty clay. 

Vint soils have a light brown loamy very fine sand, fine 
sandy loam, or very fine sandy loam surface layer. Un- 
derlying this is stratified pink and light brown loamy fine 
sand. 

Indio soils have a pinkish gray loam or very fine sandy 
loam surface layer. This is underlain by stratified very 
pale brown and pink layers of silt loam and loamy very 
fine sand. 

Minor soils are the somewhat excessively drained Ro- 
sitas soils and the well drained Holtville, Antho, and 
Glenbar soils. 

Areas within the basin that have water available for 
irrigation are mainly used for field or vegetable crops, 
and to a limited extent for citrus. Areas on the mesa lack 
water for irrigation and are used for desert recreation or 
as wildlife habitat. 

The main management concerns for irrigated crops is 
maintaining a favorable salt balance and keeping the 
water table below the root zone. 


4. Niland-Imperial 


Nearly level, moderately well drained gravelly sand, fine 
sand, silty clay, and silty clay loam at the edges of the 
lacustrine basin 


This map unit consists of very deep, calcareous soils 
formed in alluvial or eolian deposits. The largest acreage 
is along the northeastern edge of the survey area around 
the town of Niland. Smaller areas are along the western 
edge of the basin, adjacent to West Mesa. Natural drain- 
age has been altered in extensively irrigated areas, and 
water may be perched within the root zone of most 
crops. Natural vegetation in areas not irrigated is a 
sparse scattering of creosotebush and wingscale, with 
ephemeral herbs and grasses. Slopes are 0 to 2 percent. 
Elevation is about 200 feet below sea level to 200 feet 
above. 

This unit makes up about 4 percent of the survey area. 
It is about 60 percent Niland soils, 20 percent Imperial 
soils, and 20 percent minor soils. 

Niland soils have a stratified very pale brown gravelly 
sand or fine sand surface layer. Underlying this to a 
depth of about 2 feet is pale brown silty clay. 

Imperial soils have a pinkish gray silty clay or silty clay 
loam surface layer. Underlying this is light brown and 
pinkish gray silty clay. 

Minor soils are the well drained Meloland, Glenbar, 
and Holtville soils, and the somewhat excessively 
drained Rositas soils, the excessively drained Carsitas 
soils, and a few small areas of Badland. 

Most areas of this unit are used for desert recreation 
or as wildlife habitat. Where water is available for irriga- 
tion a few areas are used for field or vegetable crops, 
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though most land is left idle because of the marginal 
economics of development. 

In desert recreation areas, vehicles need to stay on 
existing trails and roads to help reduce the hazard of 
erosion. 

The main management concerns for cropland are 
maintenance of a favorable salt balance and control of 
the water table to keep it at a depth below the root 
zone. 


5. Glenbar-Imperial 


Nearly level, well drained and moderately well drained 
silt loam, clay loam, silty clay loam, sand, fine sand, and 
silty clay dominantly in basins on West Mesa 


This map unit consists of very deep, calcareous soils 
formed in alluvial deposits scattered throughout West 
Mesa. Most areas are barren or support scattered salt- 
tolerant ephemerals. Slopes are 0 to 2 percent. Eleva- 
tion is 150 feet below sea level to 200 feet above. 

This unit makes up about 2 percent of the survey area. 
It is about 60 percent Glenbar soils, 25 percent Imperial 
soils, and 15 percent minor soils. 

Glenbar soils are well drained. Typically, they have a 
pinkish gray clay loam or silty clay loam surface layer. 
Underlying this is stratified light brown clay loam and silty 
clay loam. In some areas the surface layer is highly 
variable and ranges from sand to silty clay loam. . 

Imperial soils are moderately well drained. They have 
a pinkish gray silty clay or silty clay loam surface layer. 
Underlying this is pinkish gray and light brown silty clay. 

Soils of minor extent are the well drained Meloland, 
Holtville, Indio, and Vint soils and the somewhat exces- 
sively drained Rositas soils. 

Areas of this unit are used for desert recreation and as 
desert wildlife habitat. 

In desert recreation areas, vehicles need to stay on 
existing trails and roads to help reduce the hazard of 
erosion. 


6. Fluvaquents 


Nearly level, poorly drained soils of undifferentiated tex- 
ture in the lacustrine basin 


This map unit consists of saline soils formed in allu- 
vium. Areas are along the edge of the Salton Sea. The 
soil is mainly covered by saltcedar, pickleweed, iodine 
weed, and saltgrass. Slopes are less than 1 percent. 
Elevation is about 220 to 230 feet below sea level. 

This unit makes up about 1 percent of the survey area. 
It is about 95 percent Fluvaquents and 5 percent minor 
soils. 

Fluvaquents are very deep and strongly saline. They 
have stratified layers ranging from silty clay to fine sand. 
The water table is at a depth of 3 feet below the surface 
most of the year. 


Minor soils are the somewhat excessively drained Ro- 
sitas soils, which are on dunes. 

This unit is used for wetland wildlife habitat. The soil 
lacks drainage outlets for reclamation and is subject to 
flooding if the Salton Sea rises. 


Well drained and somewhat excessively 
drained soils dominantly on East Mesa 
and on West Mesa 


The soils in this group are dominantly on the mesas 
adjacent to the old Lake Cahuilla basin. The soils are 
nearly level to moderately steep. Elevation is about 30 
feet near the edge of the basin to about 350 feet in the 
sandhills on East Mesa. The average annual precipita- 
tion is about 3 inches, and the average annual air tem- 
perature is about 72 degrees F. The average frost-free 
season is about 300 to 330 days. 

These soils are very deep. They are well drained to 
somewhat excessively drained. The surface layer ranges 
from sand to silty clay. 

Soils in this group are mainly used for desert recrea- 
tion or as desert wildlife habitat. 

Four map units are in this group. They make up about 
34 percent of the survey area. 


7. Rositas 


Nearly level to moderately steep, somewhat excessively 
drained sand, fine sand, and silt loam in alluvial basins 
and on fans and sandhills 


This map unit consists of very deep, calcareous soils 
formed in alluvial and eolian deposits. The areas are on 
both the East and West Mesas. The plant cover includes 
shrubs of creosotebush, ephedra, white bursage, wings- 
cale, and desert buckwheat, with big galleta grass and 
numerous ephemerals. Slopes are 0 to 30 percent. Ele- 
vation is 30 to 350 feet above sea level. 

This unit makes up about 20 percent of the survey 
area. It is about 85 percent Rositas soils and 15 percent 
minor soils. 

Rositas soils have a reddish yellow sand, fine sand, or 
silt loam surface layer. Underlying this is reddish yellow 
fine sand. 

Minor soils are the well drained Vint, Meloland, and 
Indio soils; the moderately well drained Niland soils; the 
somewhat excessively drained Superstition soils; and the 
excessively drained Carsitas soils. 

Areas of this unit are mainly used for desert recreation 
and as desert wildlife habitat. Some parts are sources of 
sand and gravel. A few areas of the Rositas soils are 
used for field or vegetable crops and citrus. 

In desert recreation areas, vehicles need to stay on 
existing trails, roads, and dune areas. This will help to 
limit soil blowing in areas. 


8. Rositas-Superstition 


Nearly level, somewhal excessively drained loamy fine 
sand or fine sand on alluvial terraces and fans 


This unit consists of very deep, calcareous soils 
formed in eolian or alluvial material. Areas are on East 
Mesa. Natural vegetation is a sparse cover of creosote- 
bush, ephedra, white bursage, and wingscale. Slopes are 
0 to 2 percent. Elevation is 30 to 300 feet above sea 
level. 

This map unit makes up about 11 percent of the 
survey area. It is about 68 percent Rositas soils, 12 
percent Superstition soils, and 20 percent minor soils. 

Rositas soils have a reddish yellow fine sand or loamy 
fine sand surface layer. This is underlain by reddish 
yellow fine sand. 

Superstition soils have a pink loamy fine sand surface 
layer. This is underlain by pink and pinkish white sand 
and loamy fine sand. 

Minor soils are the well drained Antho, Holtville, and 
Vint soils. 

Areas of this unit are mainly used for desert recreation 
and as desert wildlife habitat. 

In desert recreation areas vehicles need to stay on 
existing trails and roads to help prevent erosion. 


9. Antho-Superstition-Rositas 


Nearly level well drained and somewhat excessively 
drained fine sand and loamy fine sand in alluvial basins 
and on alluvial fans and terraces 


This map unit consists of very deep, calcareous soils 
formed in alluvial and eolian deposits. Most areas are on 
West Mesa. Natural vegetation is creosotebush and 
desert ephemerals. Slopes are 0 to 2 percent. Elevation 
is 40 to 250 feet above sea level. 

This unit makes up about 2 percent of the survey area. 
It is about 30 percent Antho soils, 25 percent Supersti- 
tion soils, 15 percent Rositas soils, and 30 percent minor 
soils. 

Antho soils are well drained. They are on terraces and 
in basins. The surface layer is reddish yellow loamy fine 
sand. This is underlain by stratified reddish yellow or pink 
fine sandy loam, loamy very fine sand, and very fine 
sandy loam to a depth of about 42 inches. Below this, 
the stratum includes finer textures. 

Superstition soils are somewhat excessively drained. 
They are on alluvial fans and terraces. The surface layer 
is pink loamy fine sand and fine sand. This is underlain 
by pink and pinkish white sand and loamy fine sand. 

Rositas soils are somewhat excessively drained. They 
are on alluvial terraces and fans. The surface layer is 
reddish yellow fine sand or loamy fine sand. This is 
underlain by reddish yellow fine sand. 

Minor soils are the well drained Laveen, Vint, Indio, 
and Meloland soils; the moderately well drained Niland 
Soil; and the excessively drained Carsitas soil. 
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Areas are used for desert recreation, as desert wildlife 
habitat, and as military test ranges. 

In desert recreation areas vehicles need to stay on 
existing trails and roads to help prevent erosion. 


10. Holtville-Antho 


Nearly level, well drained loamy fine sand, loam, silty 
clay loam, and silty clay on alluvial terraces 


This map unit consists of very deep, calcareous soils 
formed in alluvial sediment. Areas are on East Mesa. 
The soils are nearly barren. The sparse natural vegeta- 
tion is creosotebush and desert ephemerals. Slopes are 
0 to 2 percent. Elevation is 30 to 200 feet above sea 
level. 

This unit makes up about 1 percent of the survey area. 
it is about 40 percent Holtville soils, 20 percent Antho 
soils, and 40 percent minor soils. 

Holtville soils have a light brown loam, silty clay loam, 
or silty clay surface layer. This is underlain by light brown 
and very pale brown silt loam and loamy very fine sand. 

Antho soils have a reddish yellow loamy fine sand 
surface layer. This is underlain by reddish yellow and 
pink fine sandy loam, loamy very fine.sand, and very fine 
sandy loam. 

Minor soils are the well drained Vint and Glenbar soils, 
the moderately well drained Niland and Imperial soils, 
and the somewhat excessively drained Rositas and Su- 
perstition soils. 

Areas of this unit are used for desert recreation, as 
desert wildlife habitat, and as military ordnance ranges. 
A few places are sources of clay for road base and 
canal lining. 

In desert recreation areas vehicles need to stay on 
existing trails and roads to help prevent erosion. 


Soil maps for detailed planning 


The map units shown on the detailed soil maps at the 
back of this publication represent the kinds of soil in the 
survey area. They are described in this section. The 
descriptions together with the soil maps can be useful in 
determining the potential of a soil and in managing it for 
food and fiber production; in planning land use and de- 
veloping soil resources; and in enhancing, protecting, 
and preserving the environment. More information for 
each map unit, or soil, is given in the section "Use and 
management of the soils." 

Preceding the name of each map unit is the symbol 
that identifies the soil on the detailed soil maps. Each 
soil description includes general facts about the soil and 
a brief description of the soil profile. In each description, 
the principal hazards and limitations are indicated, and 
the management concerns and practices needed are 
discussed. 
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The map units on the detailed soil maps represent an 
area on the landscape made up mostly of the soil or 
soils for which the unit is named. Most of the delinea- 
tions shown on the detailed soil map are phases of soil 
series. 

Soils that have a profile that is almost alike make up a 
soil series. Except for allowable differences in texture of 
the surface layer or of the underlying substratum, all the 
soils of a series have major horizons that are similar in 
composition, thickness, and arrangement in the profile. A 
soil series commonly is named for a town or geographic 
feature near the place where a soil of that series was 
first observed and mapped. The Holtville series, for ex- 
ample, was named for the town of Holtville in Imperial 
County. 

Soils of one series can differ in texture of the surface 
layer or in the underlying substratum and in slope, ero- 
sion, stoniness, salinity, wetness, or other characteristics 
that affect their use. On the basis of such differences, a 
soil series is divided into phases. The name of a sof 
phase commonly indicates a feature that affects use or 
management. For example, Niland gravelly sand, wet, is 
one of several phases within the Niland series. 

Some map units are made up of two or more dominant 
kinds of soil. Such map units are called soil complexes 
and undifferentiated groups. 

A soil complex consists of areas of two or more soils 
that are so intricately mixed or so small in size that they 
cannot be shown separately on the soil map. Each area 
includes some of each of the two or more dominant 
soils, and the pattern and proportion are somewhat simi- 
lar in all areas. indio-Vint complex is an example. 

An undifferentiated group is made up of two or more 
soils that could be mapped individually but are mapped 
as one unit because there is little value in separating 
them. The pattern and proportion of the soils are not 
uniform. An area shown on the map has at least one of 
the dominant (named) soils or may have all of them. 
Meloland and Holtville loams, wet, is an undifferentiated 
group in this survey area. 

Most map units include small, scattered areas of soils 
other than those that appear in the name of the map 
unit. Some of these soils have properties that differ sub- 
stantially from those of the dominant soil or soils and 
thus could significantly affect use and management of 
the map unit. These soils are described in the descrip- 
tion of each map unit. Some of the more unusual or 
strongly contrasting soils that are included are identified 
by a special symbol on the soil map. 

Most mapped areas include places that have little or 
no soil material and support little or no vegetation. Such 
places are called miscellaneous areas; they are delineat- 
ed on the soil map and given descriptive names. Bad- 
land is an example. Some of these areas are too small 
to be delineated and are identified by a special symbol 
on the soil map. 


The acreage and proportionate extent of each map 
unit are given n table 3| and additional information on 
properties, limitations, capabilities, and potentials for 
many soil uses is given for each kind of soil in other 
tables in this survey. (See “Summary of tables.") Many 
of the terms used in describing soils are defined in the 
Glossary. 


Soil descriptions and potentials 


The climatic setting for all soils of the survey area is 
very similar. The average annual rainfall is about 3 
inches, average annual air temperature is about 72 de- 
grees F, and average frost-free season is about 300 
days. 

In this dry climate the soils have no potential for farm- 
ing and only limited potential for wildlife habitat, unless 
they are irrigated. Dryland capability of all soils is Land 
Capability Class VIII. The soils are placed in Land Capa- 
bility Units on the basis of their potential for farming, 
assuming an adequate quantity of Colorado River water 
is available or that water of equivalent quality can be 
made available. 


100—Antho loamy fine sand. This very deep, well 
drained, nearly level soil is on terraces and in basins at 
an elevation of 40 to 350 feet! (fig. 4)| It formed in alluvial 
sediment of mixed sources. 

included with this soil in mapping are about 5 percent 
Holtville loam and about 5 percent Laveen loam. About 
600 acres of the unit is a soil similar to this Antho soil 
which has discontinuous, hard and brittle, lime-cemented 
lenses about 1/2 inch thick. Surface textures of fine 
sandy loam and silt loam are typical of blow-out areas. 

Typically, the surface layer of this Antho soil is reddish 
yellow loamy fine sand about 13 inches thick. Underlying 
this is stratified reddish yellow or pink fine sandy loam, 
loamy very fine sand, and very fine sandy loam to a 
depth of 42 inches. Below this is stratified, contrasting 
material of finer or coarser texture. Soft masses and 
concretions of lime are in some layers between the sur- 
face and a depth of 40 inches. Some areas are moder- 
ately saline. In some areas 20 to 30 inches of sand is on 
the surface; in other areas sand or loamy sand is at a 
depth of 20 to 36 inches. 

Permeability is moderately rapid, and available water 
capacity is low to moderate. Surface runoff is slow, and 
the hazard of erosion is slight. The hazard of soil blowing 
is high. The effective rooting depth is 60 inches or more. 

This map unit is used for desert recreation. 

This soil has potential for irrigated farming, but devel- 
opment depends on an adequate supply of good quality 
water. Land smoothing for sprinkler irrigation or land 
leveling for surface irrigation is needed for cultivation. 
For efficient surface irrigation, fields need to be leveled 
to a grade between 0.2 and 0.3 percent per 100 feet, 
with runs of 400 to 500 feet. Initial leaching is needed in 
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some areas to reduce soluble salts. Development of a 
perched water table is possible. Widely spaced or mod- 
erately spaced tile drains help to control salinity and 
lower the water table. Proper crop residue use and mini- 
mum tillage help to control soil blowing. 

If irrigated, this soil is suited to all field and vegetable 
crops common to the area. 

This Antho soil is suited to homesites and urban 
areas. The sandy surface layer and low available water 
capacity are the main limiting features for this use. Reve- 
getating disturbed areas around construction sites helps 
to control soil blowing. Desert plants and other drouth- 
tolerant species are best suited for landscaping. 

Septic tank absorption fields can function well in this 
soil. Ground water contamination is a hazard because of 
the moderately rapid permeability. № a perched water 
table develops from heavy use of absorption fields, mod- 
erately spaced tile drains can be effective. Tile and ab- 
sorption fields need to be designed to filter septic efflu- 
ent through several feet of soil before it can enter the 
drain. 

Ponds and reservoirs constructed in this soil can de- 
velop seepage unless they are sealed or lined. 

This soil has poor potential for desert wildlife habitat 
because of low precipitation and sparse vegetation. 

This map unit is in capability unit 115-4, irrigated, and 
capability subclass Ville, dryland. The Storie index rating 
is 85. 


101—Antho-Superstition complex. These nearly 
level soils formed in mixed terrace sediment. Most areas 
are on Imperial West Mesa, but small areas are on 
Imperial East Mesa. Elevation is 40 to 300 feet. 

The Antho and Superstition soils are so intricately 
mixed that they were not separated in mapping. 

Antho loamy fine sand is about 55 percent of this unit, 
and Superstition fine sand is about 25 percent. The re- 
maining 20 percent is Carsitas, Laveen, Niland, Vint, 
Indio, Rositas, and Meloland soils. 

The Antho soil is very deep and well drained. It formed 
in alluvial terrace deposits from diverse sources. Typical- 
ly, the surface layer is very pale brown loamy fine sand 
about 8 inches thick. Underlying this is pink and reddish 
yellow loamy very fine sand, very fine sand, and fine 
sand to a depth of 45 inches. Below this is pink fine 
sand and a few lenses of silty clay. In areas, the surface 
layer contains soft masses and concretions of lime, 
which is not typical for the Antho series. Some areas are 
moderately saline, and some areas have 20 to 36 inches 
of fine sand on the surface. 

Permeability of the Antho soil is moderately rapid, and 
available water capacity is low to moderate. Surface 
runoff is slow, and the hazard of erosion is slight. The 
hazard of soil blowing is high. The effective rooting depth 
is 60 inches or more. 

The Superstition soil is very deep and somewhat ex- 
cessively drained. It formed in sandy alluvial sediment of 
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diverse origin. Typically, the surface layer is pink fine 
sand about 6 inches thick. Underlying this is pink loamy 
fine sand about 11 inches thick that contains about 6 
percent soft masses and concretions of lime. Below this, 
to a depth of several feet, is pink and pinkish white sand 
that has very few lime masses or concretions below a 
depth of 36 inches. 

Permeability of the Superstition soil is moderately 
rapid, and available water capacity is moderate. Surface 
runoff is slow, and the hazard of erosion is slight. The 
hazard of soil blowing is high. The effective rooting depth 
is 60 inches or more. 

These soils are used for desert recreation and military 
ordnance impact areas. 

There is potential for irrigated farming, but develop- 
ment depends on an adequate supply of good quality 
water. Land smoothing for sprinkler irrigation or land 
leveling for surface irrigation is needed to properly irri- 
gate these areas. For efficient surface irrigation, fields 
need to be leveled to a grade between 0.2 and 0.3 
percent in 100 feet, with runs of 300 feet or less. Initial 
leaching is needed in some areas to reduce soluble 
salts. Development of a perched water table is possible. 
Moderately spaced tile drains help to control salinity and 
to lower the water table. Proper crop residue use and 
minimum tillage help to control soil blowing. 

If irrigated, these soils are suited to all climatically 
adapted crops, including citrus. These soils wash easily 
from carrots and onions. Incorporation of barnyard 
manure and crop residue improves the water- and nutri- 
ent-holding capacities. 

These soils are suited to homesites and urban areas. 
The sandy surface layer and low or moderate available 
water capacity are the main limiting features for this use. 
Revegetating disturbed areas around construction sites 
helps to contro! soil blowing. Desert plants and other 
drouth-tolerant species are best suited for landscaping. 

Septic tank absorption fields can function well. Ground 
water contamination is a hazard because of the moder- 
ately rapid permeability. If a perched water table devel- 
ops from heavy use of absorption fields, moderately 
spaced tile drains can be effective. Tile and absorption 
fields need to be designed to filter septic effluent 
through several feet of soil before it can enter the tile 
drain. 

Ponds or reservoirs constructed in this unit can devel- 
op seepage unless they are sealed or lined. 

These soils have poor potential for desert wildlife habi- 
tat because of low precipitation and sparse vegetation. 

This map unit is in capability unit Ils-4, irrigated, and 
capability subclass Ville, dryland. The Storie index rating 
is 77. 


102—Badland. This steep to very steep miscellaneous 
area consists of barren land on unconsolidated, stratified 
alluvium. It is dissected by drainageways. Local differ- 
ences in elevation are more than 25 feet. This unit in- 
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cludes the bluffs of the New and Alamo Rivers and 
areas on the edges of West Mesa. Texture of the materi- 
als forming the Badlands ranges from clay to gravelly 
sand, but strata of fine textures predominate. In many 
places strata are inclined from the horizontal. 

Included with this unit in mapping are some areas of 
gullied Torriorthents and Orthids that have slopes of 9 to 
30 percent and local relief of less than 25 feet. Also 
included are areas of Imperial, Holtville, Meloland, and 
Indio soils. 

Surface runoff is rapid or very rapid, and the hazard of 
erosion is high. On the river bluffs, erosion control meas- 
ures can prevent head-cutting of gullies into adjacent 
cultivated land. 

This miscellaneous area is used for wildlife habitat and 
recreation. Other uses and potentials are restricted by 
the steep slopes and rapid geologic erosion. 

This map unit is in capability subclass Ville, dryland. 
The Storie index rating is less than 10. 


103—Carsitas gravelly sand, 0 to 5 percent slopes. 
This very deep, excessively drained soil is on alluvial 
fans, beach ridges, and the bottoms of washes. It 
formed in mixed alluvial materials weathered from grani- 
tic and metamorphic rocks. Elevation is 200 feet above 
sea level to 230 feet below. 

Included with this soil in mapping are small areas of 
Rositas, Niland, Superstition, and Antho soils, and a few 
small areas of very gravelly, cobbly, stony, or very stony 
soils. Also included are areas of Carsitas soils that have 
short slopes of 5 to 15 percent, and about 125 acres of 
a wet Carsitas gravelly sand west of Niland. In the lower 
Borrego Valley this unit adjoins a soil that is similar and 
mapped in San Diego County as Carrizo very gravelly 
sand, 0 to 9 percent slopes. The area where these soils 
join is a transition zone from gravelly to very gravelly 
sand, and the small areas of very gravelly sand in Impe- 
rial County are included in this unit. 

Typically, the surface layer of this Carsitas soil is pink 
gravelly sand about 10 inches thick. Underlying this is 
stratified very pale brown sand, coarse sand, gravelly 
sand, and gravelly coarse sand to a depth of 68 inches. 

Permeability is rapid, and available water capacity is 
very low or low. Surface runoff is slow, and the hazard of 
erosion is slight. The hazard of soil blowing is high. 
Flooding is a hazard in a few areas. The effective rooting 
depth is 60 inches or more. 

This soil is a source of sand. Some very gravelly soils 
included in this unit are sources of gravel. This soil is 
aiso used for desert recreation. 

This soil has potentia! for such deep-rooted, high value 
crops as grapes and citrus. Because this soil is sandy 
and droughty, it requires such special irrigation methods 
as sprinklers or drip emitters to apply water efficiently. 
Frequent irrigation is needed during hot periods in 
summer. Occasional excess applications of water for 
leaching can prevent salt accumulation. If a perched 
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water table develops, widely spaced tile drains are re- 
quired to control salinity and to lower the water table. 
Incorporation of barnyard manure or crop residue im- 
proves the moisture- and nutrient-holding capacities. Use 
of a cover crop between trees or grapes helps control 
soil blowing. 

This Carsitas soil is suited to homesites and urban 
areas. Sandy soil and rapid permeability are basic fea- 
tures affecting these uses. Revegetating disturbed areas 
around construction sites helps to control soil erosion. 
Desert plants and other drought-tolerant species are 
best adapted for landscaping. 

Septic tank absorption fields can function well, but 
contamination of the ground water is possible because 
of rapid permeability. 

This soil is too permeable for construction of water 
impoundments. Ponds and reservoirs need an impervi- 
ous lining to prevent seepage. 

This soil has poor potential for desert wildlife habitat 
because of low precipitation and sparse vegetation. 

This map unit is in capability unit IVs-4, irrigated, and 
capability subclass Ville, dryland. The Storie index rating 
is 26. 


104—Fluvaquents, saline. This unit consists of very 
deep, nearly level soils on flood plains and alluvial basin 
floors. Most areas are on low flood plains of the New 
and Alamo Rivers and along the edge of the Salton Sea. 
Texture ranges from silty clay to fine sand. The water 
table is within a depth of 36 inches most of the year. 
Solubie salts are concentrated in the surface layer by 
capillary rise and evaporation of the saline ground water. 
Elevation is 150 feet above sea level to 230 feet below. 

Included with these soils in mapping are a few dunes 
and hummocks of better drained soils, mainly Rositas 
fine sand, which make up about 5 percent of the unit. An 
area of about 110 acres near Red Hill has been diked 
for evaporation ponds for steam-well effluent. 

Surface runoff on the Fluvaquent soils is slow to 
ponded, and the hazard of erosion is slight. Flooding is a 
hazard in some areas. Soluble salt accumulation is too 
great for crop production. 

Potential is poor for cropland because of strong salin- 
ity and poor drainage. Gravity outlets for drainage are 
not available. Flooding is a hazard in places. 

The unit is poorly suited to urban development be- 
cause of the high water table, flood hazard, and salinity. 

Potential is fair as habitat for such upland wildlife as 
cottontail rabbits, black-tailed jackrabbits, California quail, 
and mourning dove. Scattered saltcedar, pickleweed, 
iodine weed, and arrowweed produce some cover for 
wildlife, and saltgrass, mesquite, and baccharis produce 
some food. 

These soils have potential for such wetland wildlife as 
ducks and bullfrogs. Dugout ponds fill to the level of the 
water table, which generally is 1 to 3 feet below the 
natural surface. However, lack of drainage outlets pre- 
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vents management of water level and limits establish- 
ment of food plants. 

This map unit is in capability subclass VII, dryland. 
The Storie index rating is 3. 


105—Glenbar clay loam. This very deep, well drained 
soil is mainly on the floors of alluvial basins in dissected 
playas or on the edges of playas on West Mesa. It 
formed in alluvial sediment of mixed origin. Areas are 3 
to 200 acres in size. Elevation is 200 feet above sea 
level to 230 feet below. 

Included with this soil in mapping are areas of Indio, 
Imperial, Meloland, and Niland soils. Also, areas of this 
Glenbar soil border these soils. 

Typically, the surface layer of this Glenbar soil is pink- 
ish gray clay loam about 13 inches thick. Underlying this 
is stratified light brown clay loam and silty clay loam to a 
depth of 60 inches. In some places, windblown sand 
covers the surface layer. In other areas this soil is strati- 
fied with coarser textured materials. 

Permeability is moderately slow, and available water 
capacity is very high. Surface runoff is slow, and the 
hazard of erosion is slight, although many areas are 
channeled by geologic erosion. The hazard of soil blow- 
ing is moderate. The effective rooting depth is 60 inches 
or more. 

This soil is used for desert recreation. 

The soil has potential for irrigated farming, but devel- 
opment depends on an adequate supply of good quality 
water. Certain measures are needed: land leveling for 
surface irrigation; land smoothing for sprinkler irrigation; 
in most areas, an initial leaching for toxic salt reduction; 
and in most areas, moderately spaced underground 
drains to provide leaching outlets and to prevent a high 
water table. 

If irrigated, this soil is suited to general field crops, 
winter vegetables, and melons. Alfalfa stands are difficult 
to maintain because of temporary anaerobic conditions 
after irrigation. The soils are sticky and difficult to 
remove from such crops as carrots and onions. Because 
of the difficulty of maintaining a good salt balance with- 
out water-logging the root zone, the soil is poorly suited 
to citrus. Incorporating barnyard manure and crop resi- 
due helps to maintain good tilth and improve water 
intake. 

This Glenbar soil is moderately suited to homesites 
and urban areas despite such limitations as high clay 
content and salinity. House slabs and footings need 
extra strength to withstand the stresses of shrinking and 
swelling and to compensate for the low bearing strength 
of this soil. Backfiling the base area with a compacted 
layer of nonplastic soil and irrigating the area to maintain 
a constant moisture level also help reduce stress to 
house slabs. 

Salt-tolerant plants are better suited to landscaping 
than most other plants. 
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Septic tank absorption fields present difficulties be- 
cause of permeability and probable development of a 
perched water table. Tile drainage prevents or reduces 
the water table condition, but obstacles to tile installation 
and poor access to outlets are common. Tile and ab- 
sorption fields need to be designed to filter septic efflu- 
ent through several feet of soil before it can enter the 
tile drain. Extra length of septic tank absorption lines and 
sandy backfill of the trench help compensate for the 
moderately slow permeability. A central sewage system 
is better for homes than a septic tank system. 

This soil is suited to such water impoundment areas 
as reservoirs and fish ponds. № permeable layers are 
exposed by pond excavation, these need to be sealed 
during construction. Large ponds need bank protection 
by riprap or such vegetation as bermudagrass to prevent 
wave erosion. 

Irrigated areas of this soil have good potential for 
cottontail rabbits, jackrabbits, California quail, mourning 
dove, and ring-necked pheasant. Nonirrigated areas 
have poor potential for wildlife habitat because of low 
precipitation and sparse vegetation. To encourage added 
wildlife populations, the soil can be ponded and man- 
aged as wetland habitat for ducks, geese, and other 
wetland wildlife. 

This map unit is in capability unit |, irrigated, and capa- 
bility subclass VIIIC, dryland. The Storie index rating is 
58. 


106—Glenbar clay loam, wet. This very deep,nearly 
level soil is on flood plains and on the floors of alluvial 
basins within the irrigated area of Imperial Valley. It 
formed in alluvial sediment of mixed origin. Irrigation has 
caused a perched water table at a depth of 36 to 60 
inches, and the water can rise to a depth of 18 inches 
during periods of heavy irrigation. Elevation is 35 feet 
above sea level to 230 feet below. 

Included with this soil in mapping are small areas of 
Holtville, Meloland, and Indio soils. 

Typically, the surface layer of this Glenbar soil is pink- 
ish gray clay loam about 13 inches thick. The underlying 
material is stratified, light brown clay loarn, and silty clay 
loam to a depth of 60 inches. In places, strata of silty 
clay are at a depth between 10 and 60 inches; in other 
areas thick strata of silt loam or very fine sandy loam are 
at a depth of 20 to 36 inches. 

Permeability is moderately slow, and available water 
capacity is very high. The soil is nonsaline or slightly 
saline. Surface runoff is slow, and the hazard of erosion 
is slight. The hazard of soil blowing is moderate. The 
effective rooting depth is 60 inches or more. 

This soil is used as cropland. If irrigated, it is suited to 
field crops, winter vegetables, and melons|(fig. 5) ] Alfalfa 
stands are difficult to maintain because -of-temporary 
anaerobic conditions after irrigation, and weak stands of 
alfalfa may need reseeding yearly. The soils are sticky 
and difficult to remove from such crops as carrots and 
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onions. Because of the need to maintain a good salt 
balance without waterlogging the root zone, this soil is 
poorly suited to citrus. Incorporating barnyard manure 
and crop residue helps to maintain good tilth and im- 
prove water intake. 

Suitable irrigation methods are border, furrow, corruga- 
tion, and sprinkler. Border and furrow are used for most 
crops, but sprinkler helps to germinate such delicate, 
high value crops as lettuce. For surface irrigation, fields 
need to be leveled to a grade between 0.1 and 0.2 
percent per 100 feet to avoid ponding, which causes 
alfalfa scald and similar plant injury during summer 
months. Careful irrigation management requires moder- 
ately slow movement of water through subsurface layers 
for good water penetration and leaching of soluble salts. 
Closely spaced underground drains provide leaching out- 
lets for salinity control and maintain the water table 
below the root zone. 

This Glenbar soil is used for homesites and urban 
uses despite such limitations as high clay content, high 
water table, and salinity. House slabs and footings need 
extra strength to withstand the stresses of shrinking and 
swelling and to compensate for the soil's low bearing 
strength. Backfilling the base area with a compacted 
layer of nonplastic soil and irrigating to maintain a con- 
stant moisture level in the soil also help to reduce such 
stress. 

Salt-tolerant plants are better suited to landscaping 
than most other plants. 

Moderately slow permeability and a seasonal high 
water table are concerns for septic tank absorption 
fields. Tile drainage prevents or reduces these condi- 
tions, but obstacles to tile installation and poor access to 
outlets are common. Septic effluent needs to be filtered 
through several feet of soil before it can enter the tile 
drain. Extra length of septic tank absorption lines and 
sandy backfill of the trench help compensate for the 
moderately slow permeability. A central sewage system 
is better for homes on this soil than a septic tank 
system. 

The soil is suited to such water impoundment areas as 
reservoirs and fish ponds. If permeable layers are ex- 
posed by pond excavation, these should be sealed 
during construction. Large ponds need bank protection 
by riprap or such vegetation as bermudagrass to prevent 
wave erosion. 

irrigated areas have good potential for cottontail rab- 
bits, jackrabbits, California quail, mourning dove, and 
ring-necked pheasant. Nonirrigated areas have poor po- 
tential for wildlife habitat because of low precipitation 
and sparse vegetation. To encourage added wildlife pop- 
ulations, this soil can be ponded and managed as wet- 
land habitat for ducks, geese, and other wetland wildlife. 

This map unit is in capability unit Ilw-3, irrigated, and 
capability subclass VI, dryland. The Storie index rating 
is 37. 
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107—Glenbar complex. These very deep and well 
drained soils formed in alluvial sediment of mixed origin. 
They are on tilted, folded, and faulted unconsolidated 
stratified sediment along the edges of the valley, outside 
the irrigated area. Elevation is 100 feet above sea level 
to 230 feet below (fig. 6). Areas are narrow and linear in 
shape. These soils are so intricately mixed that they were 
not separated in mapping. 

Glenbar soils are about 60 percent of this unit. Includ- 
ed in this unit are about 10 percent Imperial soils, 10 
percent Indio soils, 5 percent each Meloland, Niland, and 
Holtville soils and about 5 percent Rositas and Vint soils. 

The parent material of these soils is dominantly silty 
clay loam, but includes strata of silty clay, clay loam, 
sandy loam, silt loam, loamy very fine sand, and sand. 
Most fine and moderately fine textured strata are moder- 
ately to strongly saline. Some areas are hummocky. 

Surface texture ranges from silty clay to gravelly sand, 
but local alluvial overwash or thin eolian deposits on 
some surfaces are sand, fine sand, or silt loam. Some 
areas have a partial desert pavement of thin flat sand- 
stone fragments, water-worn gravel, and lime concre- 
tions. 

Typically, the surface layer of the Glenbar soil is pink- 
ish gray loam about 13 inches thick. The underlying 
material is light brown stratified clay loam and silty clay 
loam to a depth of 60 inches. In an area in T. 12 S., R. 
11 E., the soil is pale yellow and light yellowish brown. 

Permeability is moderately slow, and available water 
capacity is high to very high. The surface layer is slightly 
saline. Surface runoff is slow. The hazard of erosion is 
slight, although many areas have rills, gullies, and occa- 
sional deep arroyos from geologic erosion. The hazard 
of soil blowing is moderate. The effective rooting depth 
is 60 inches or more. 

These soils are used for desert recreation. 

The soils have potential for irrigated farming, but de- 
velopment depends on an adequate supply of good qual- 
ity water. Certain measures are needed: land leveling for 
surface irrigation; land smoothing for sprinkler irrigation; 
in most areas, an initial leaching for toxic salt reduction; 
and, in most areas, closely spaced tile drains to control 
salinity and to prevent the buildup of a high water table. 

These soils are suited to general field crops, winter 
vegetables, and melons. Alfalfa stands are difficult to 
maintain because of temporary anaerobic conditions 
after irrigation. The soils are sticky and difficult to 
remove from such crops as carrots and onions. The soils 
are poorly suited to citrus because it is difficult to main- 
tain a good salt balance without water-logging the root 
zone. Incorporating barnyard manure and crop residue 
helps to maintain good tilth and improve water intake. 

These Glenbar soils are moderately suited to home- 
sites and urban areas despite such limitations as high 
clay content and salinity. House slabs and footings need 
extra strength to withstand the stresses of shrinking and 
swelling and to compensate for the soil's low bearing 
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strength. Backfilling the base area with a compacted 
layer of nonplastic soil and irrigating the area to maintain 
a constant moisture level help reduce stress to house 
slabs. 

Salt-tolerant plants are better suited to landscaping 
than most other plants. 

Limitations for septic tank absorption fields are perme- 
ability and potential development of a perched water 
table. Tile drains can prevent or reduce water table con- 
ditions, though obstacles to their installation and poor 
access to outlets are common. Tile and absorption fields 
need to be designed to filter septic effluent through sev- 
eral feet of soil before it can enter the tile drain. Extra 
length of septic tank absorption lines and sandy backfill 
of the trench help compensate for the moderately slow 
permeability of the soil. The central sewage system is 
better for homes than a septic tank system. 

This unit is suited to such water impoundment areas 
as reservoirs and fish ponds. If permeable layers are 
exposed by pond excavation, these need to be sealed 
during construction. Large ponds need bank protection 
by riprap or such vegetation as bermudagrass to prevent 
wave erosion. 

These soils have poor potential for desert wildlife habi- 
tat because of low precipitation and sparse vegetation. 

This map unit is in capability unit 1115-6, irrigated, and 
capability subclass VIIIs, dryland. The Storie index rating 
is 52. 


108—Holtville loam. This very deep, well drained, 
nearly level soil is on low terraces. It formed in alluvial or 
lacustrine sediment of mixed sources. Elevation is 30 to 
200 feet. 

Included with this soil in mapping are small areas of 
Antho soils, areas of Antho soils that have a silty clay 
surface layer, and areas of Imperial, Laveen, and Super- 
stition soils. 

Typically, the surface layer of this Holtville soil is about 
7 inches of light brown loam over about 7 inches of pink 
silt loam. Underlying this is about 8 inches of reddish 
brown clay. Below this to a depth of 60 inches is light 
brown very fine sandy loam. The surface layer contains 
about 3 percent soft masses and concretions of lime, 
which is not typical of the Holtville series. In some areas 
the surface layer is covered with wind blown sand. 

Permeability is slow in the clay layer and moderate 
below this layer. Available water capacity is high to very 
high. This soil is nonsaline or slightly saline. Surface 
runoff is slow, and the hazard of erosion is slight. The 
hazard of soil blowing is moderate. The effective rooting 
depth is 60 inches or more. 

This soil is used for desert recreation. 

This soil has potential for irrigated farming, but devel- 
opment depends on an adequate supply of good quality 
water. Land smoothing is needed for sprinkler irrigation. 
For surface irrigation, land leveling is needed, but deep 
cuts and fills may radically change the properties of this 
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stratified soil. Fields need to be leveled to a grade of 
about 0.2 percent per 100 feet to avoid ponding. Slow 
movement of water through the clayey layer makes care- 
ful irrigation management necessary for good penetration 
of water and leaching of soluble salts. Ripping and sub- 
soiling can be effective in improving water penetration. 
An initial leaching for toxic salt reduction is needed in 
most areas. № a perched water table develops, moder- 
ately spaced tile drains help to control salinity and 
lower the water table. 

If irrigated, this soil is suited to field and vegetable 
crops. It is only marginally suited to citrus because of 
slow permeability and poor aeration immediately after 
irrigation. Incorporating barnyard manure and crop resi- 
due improves the tilth of the easily compacted surface 
layer. 

This Holtville soil is moderately suited to homesites 
and urban areas despite such limitations as dustiness, 
high clay content of some soil layers, and salinity. House 
slabs need extra strength to withstand the stresses of 
shrinking and swelling and to compensate for the soil's 
low bearing strength. Other measures that help reduce 
stress to house slabs are excavating the clayey soil 
layers, backfilling the base area with a compacted layer 
of nonplastic soil, and irrigating the area to maintain a 
constant moisture level. 

Salt-tolerant plants are better suited to landscaping 
than most other plants. 

Septic tank absorption fields present concerns be- 
cause of slow permeability in the clayey layer, and be- 
cause a perched water table can develop with heavy 
use. Excavating absorption field trenches to a depth 
below the clayey layer aids permeability. Tile drainage 
prevents or reduces water table concerns, although ob- 
stacles to tile installation and poor access to outlets are 
common. Tile and absorption fields need to be designed 
to filter septic effluent through several feet of soil before 
it can enter the tile drain. 

For such water impoundment areas as reservoirs and 
fish ponds, the moderately permeable layer below the 
clayey layer is a construction concern. However, where 
the clayey layer is thick enough, it can be excavated, 
stockpiled, and used to line pond excavations. The em- 
bankments of large water areas need to be protected by 
riprap or by such vegetation as bermudagrass to prevent 
wave erosion. 

This soil has poor potential for desert wildlife habitat 
because of low precipitation and sparse vegetation. 

This map unit is in capability unit 115-3, irrigated, and 
capability subclass УШз, dryland. The Storie index rating 
is 72. 


109—Holtville silty clay. This very deep, well drained 
stratified soil is on flood plains, terraces, and alluvial 
basin floors. It formed in water-laid sediment from mixed 
sources. It is in narrow bands in irrigated areas and is 
along deep drains and bluffs of the Alamo and New 
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Rivers. Rills and gullies are common іп nonirrigated 
areas. Slopes are 0 to 2 percent. Elevation is 200 feet 
above sea level to 230 feet below. 

Included with this soil in mapping are small areas of 
Glenbar, Imperial, indio, and Vint soils. 

Typically, the surface layer of this Holtville soil is light 
brown silty clay about 17 inches thick. Underlying this is 
light brown and very pale brown silty clay and silt loam 
about 18 inches thick. Below this to a depth of 60 inches 
is very pale brown loamy very fine sand. Some areas 
have a clay loam or silty clay loam surface layer over 
sandy strata. 

Permeability is slow in the clayey layer and moderately 
rapid below this layer. Available water capacity is high to 
very high. The soil is nonsaline or slightly saline. Surface 
runoff is slow, and the hazard of erosion is slight. Some 
desert areas have rills and gullies from geologic erosion. 
The effective rooting depth is 60 inches or more. 

This soil is used for cropland and desert recreation. 

If irrigated, this unit is suited to all general field and 
vegetable crops of the area. It is only marginally suited 
to citrus because of the fine texture, slow permeability, 
and associated salinity hazard of the upper soil layers. 
Alfalfa stands are difficult to maintain because of tempo- 
rary anaerobic conditions after irrigation, and some weak 
areas need reseeding yearly. The soil is sticky and diffi- 
cult to remove from such crops as carrots and onions. 
Incorporating barnyard manure and crop residue helps to 
maintain good tilth and improve water intake in the 
clayey upper layers. f a perched water table develops, 
closely spaced tile drains can control salinity and prevent 
the buildup of a high water table. 

Suitable irrigation methods are border, furrow, corruga- 
tion, and sprinkler. Border and furrow are used for most 
crops, but sprinkler is commonly used to germinate such 
delicate, high value crops as lettuce. For surface irriga- 
tion, fields should be leveled to a grade between 0.1 and 
0.2 percent per 100 feet to avoid ponding, which causes 
alfalfa scald and similar plant injury during summer. Land 
leveling with deep cuts and fills can radically change the 
properties of this stratified soil. Careful irrigation manage- 
ment is needed for good water penetration and leaching 
of soluble salts because water moves slowly through the 
surface layer. Ripping and subsoiling are effective in 
improving water intake. 

This Holtville soil is moderately suited to homesites 
and urban areas despite such limitations as high clay 
content and salinity. House slabs need extra strength to 
withstand the stresses of shrinking and swelling and to 
compensate for the soil’s low bearing strength. Excavat- 
ing the clayey upper soil layers, backfilling the base area 
with a compacted layer of nonplastic soil, and irrigating 
the area to maintain a constant moisture level also help 
reduce stress to house slabs. 

Salt-tolerant plants are better suited to landscaping 
than most other plants. 
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Limitations for septic tank absorption fields under 
heavy use are slow permeability and a perched water 
table. Excavating filter field trenches to a depth below 
the clayey upper soil layers aids permeability. Tile drain- 
age can prevent or reduce water table hazards, though 
obstacles to tile installation and poor access to outlets 
are common. Tile and absorption fields need to be de- 
signed to filter septic effluent through several feet of soil 
before it can enter the tile drain. A central sewage 
system is better for homes than a septic tank system. 

The permeable layer underlying the clayey surface 
layer is a limitation for such water impoundment areas as 
reservoirs and fish ponds. However, the clayey upper soil 
layer can be excavated, stockpiled, and used to line 
pond excavations. Large ponds need bank protection by 
riprap or by such vegetation as bermudagrass to prevent 
wave erosion during windy periods. 

Irrigated areas of this soil have a good potential for 
cottontail rabbits, jackrabbits, California quail, mourning 
dove, and ring-necked pheasant. Nonirrigated areas 
have poor potential for wildlife habitat because of low 
precipitation and sparse vegetation. To encourage added 
wildlife populations, this soil can be ponded and man- 
aged as wetland habitat for ducks, geese, and other 
wetland wildlife. 

This map unit is in capability unit 115-5, irrigated, and 
capability subclass VllIs, dryland. The Storie index rating 
is 50. 


110—Holtville silty clay, wet. This very deep, strati- 
fied soil is on flood plains and alluvial basin floors. It 
formed in water-laid sediment from mixed sources. Irriga- 
tion has caused a perched water table at a depth of 36 
to 60 inches, and the water table can rise to within 18 
inches of the surface during periods of heavy irrigation. 
Slopes are 0 to 2 percent. Elevation is 50 feet above 
sea level to 230 feet below. 

included with this soil in mapping are small areas of 
silty Glenbar, Imperial, Indio, and Vint soils. 

Typically, the surface layer of this Holtville soil is light 
brown silty clay about 17 inches thick. Underlying this is 
light brown and very pale brown silty clay and silt loam 
about 18 inches thick. Below this to a depth of 60 inches 
is very pale brown loamy very fine sand. In some areas 
the soil is underlain by sandy materials. In other areas 
the surface layer is silty clay loam or clay loam, and it is 
over sandy strata. 

Permeability is slow in the clayey layer and moderately 
rapid in the underlying material. Available water capacity 
is high to very high. The soil is nonsaline or slightly 
saline. Surface runoff is slow, and the hazard of erosion 
is slight. The effective rooting depth is 60 inches or 
more. 

This soil is used as cropland. 

This unit is suited to all general field and vegetable 
crops of the area. Citrus is only marginally suitable be- 
cause of the fine texture, slow permeability, and associ- 
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ated salinity hazard of the upper soil! layers. Alfalfa 
stands are difficult to maintain because of temporary 
anaerobic conditions after irrigation, and some weak 
stands need reseeding yearly. The soil is sticky and 
difficult to remove from such crops as carrots and 
onions. Incorporating barnyard manure and crop residue 
helps maintain good tilth and improve intake in the 
clayey upper layers. Tile drainage is used effectively to 
lower the water table and provide leaching outlets for 
salinity control. 


Suitable irrigation methods are border, furrow, corruga- 
tion, and sprinkler. Border and furrow are used for most 
crops, but sprinkler is commonly used to germinate such 
delicate, high value crops as lettuce. For surface irriga- 
tion, fields need to be leveled to a grade between 0.1 
and 0.2 percent in 100 feet to avoid ponding, which 
causes alfalfa scald and similar plant injury during 
summer. Land leveling with deep cuts and fills can radi- 
cally alter the properties of this stratified soil. Slow 
movement of water through the surface layer makes 
careful irrigation management necessary for good water 
penetration and leaching of soluble salts. Ripping and 
subsoiling are effective in improving intake. 


This Holtville soil is used extensively for homesites 
and urban areas despite such limitations as high clay 
content, water table, and salinity. House slabs need 
extra strength to withstand the stresses of shrinking and 
swelling and to compensate for the low bearing strenth 
of this clayey soil. Other measures that help reduce 
stress to house slabs are excavating the clayey upper 
soil layers, backfilling the base area with a compacted 
layer of nonplastic soil, and irrigating the area to main- 
tain a constant moisture level. 

Salt-tolerant plants are better suited to landscaping 
than most other plants. 

Septic tank absorption fields present concerns be- 
cause of slow permeability and a seasonal high water 
table. Excavating filter field trenches to a depth below 
the clayey upper soil layers aids permeability. Tile drain- 
age prevents or reduces the water table condition, 
though obstacles to tile installation and poor access to 
outlets are common. Tile and absorption fields need to 
be designed to filter septic effluent through several feet 
of soil before it can enter the tile drain. A central sewage 
system is better for homes than a septic tank system. 

The permeable layer underlying the clayey surface 
layer presents a hazard for such water impoundment 
areas as reservoirs and fish ponds. However, the clayey 
upper soil layers can be excavated, stockpiled, and used 
to line pond excavations. Large ponds need bank protec- 
tion by riprap or by such vegetation as bermudagrass to 
prevent wave erosion. 

Irrigated areas have good potential for cottontail rab- 
bits, jackrabbits, California quail, mourning dove, and 
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ring-necked pheasant. Nonirrigated areas have poor po- 
tential for wildlife habitat because of low precipitation 
and sparse vegetation. To encourage added wildlife pop- 
ulations, this soil can be ponded and managed as wet- 
land habitat for ducks, geese, and other wetland wildlife. 

This map unit is in capability unit llw-5, irrigated, and 
capability subclass Villw, dryland. The Storie index rating 
is 30. 


111—Holtville-Imperial silty clay loams. These 
nearly level soils are on low terraces and are so intri- 
cately mixed that they are not separated in mapping. 
Elevation is 30 to 200 feet. Slopes are 0 to 2 percent. 

The Holtville silty clay loam is about 50 percent of this 
unit, the Imperial silty clay loam is about 40 percent, and 
the rest is Antho and Niland soils. 

The Holtvile soil is very deep and well drained. It 
formed in alluvial and lacustrine sediment of mixed 
sources. Typically, the surface layer is light brown silty 
clay loam about 10 inches thick. Underlying this is red- 
dish brown clay about 12 inches thick. Below this to a 
depth of 60 inches is light brown very fine sandy loam 
with thin strata of pink silty clay and light brown silt loam. 
In some areas, the surface layer contains about 3 per- 
cent soft masses and concretions, which is not typical of 
Holtville soils. Some areas are moderately saline. 

Permeability of the Holtville soil is slow in the clayey 
layer and moderate in the underlying material. Available 
water capacity is high to very high. The soil is nonsaline 
or slightly saline. Surface runoff is slow, and the hazard 
of erosion is slight. The effective rooting depth is 60 
inches or more. 

The Imperial soil is very deep and moderately well 
drained. It formed in clayey sediment from mixed 
Sources. Typically, the surface layer is pink silty clay 
loam about 12 inches thick. Underlying this to a depth of 
60 inches is stratified pink heavy silty clay loam and silty 
clay. Efflorescences of gypsum and brown stains are 
common in the cracks and pores. In some areas, the 
profile contains about 1 percent soft masses of lime, 
which is not typical of Imperial soils. Some areas have a 
silt loam surface layer. 

Permeability of the Imperial soil is slow, and available 
water capacity is very high. Salinity is slight. Surface 
runoff is slow, and the hazard of erosion is slight. The 
effective rooting depth is 60 inches or more. 

These soils are used for desert recreation. They have 
been a source of clayey materials for canal lining and for 
improving jeep trails in sandy areas. 

There is potential for irrigated farming, but develop- 
ment depends on an adequate supply of good quality 
water. If these soils are cultivated, land smoothing for 
sprinkler irrigation or land leveling for surface irrigation 
are necessary. For surface irrigation, fields need to be 
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leveled to a grade between 0.1 and 0.2 percent per 100 
feet to avoid ponding. Initial leaching can reduce soluble 
salts. If a perched water table develops, closely spaced 
tile drains can control salinity and lower the water table. 
Salt-tolerant crops grow best. 

These soils are poorly suited to home sites and urban 
areas because of high clay content, salinity, and stresses 
of shrinking and swelling. 

Salt-tolerant plants are better suited to landscaping 
than most other plants. 

Difficulties are likely with septic tank absorportion fields 
because of slow permeability. A central sewage system is 
better for homes than a septic tank system. 

These soils are suited to water impoundment areas. If 
permeable layers are exposed by pond excavations, they 
need to be sealed. Large ponds need bank protection by 
riprap or by such vegetation as bermudagrass to prevent 
wave erosion. 

Irrigated areas have good potential for cottontail rabbits, 
jackrabbits, California quail, mourning dove, and ring- 
necked pheasant. Nonirrigated areas have poor potential 
for wildlife habitat because of low precipitation and sparse 
vegetation. To encourage added wildlife populations, 
these soils can be ponded and managed as wetland 
habitat for ducks, geese, and other wetland wildlife. 

This map unit is in capability unit 1115-6, irrigated, and 
capability subclass Vills, dryland. The Storie index rating 
is 59. 


112—Imperial silty clay. This very deep, moderately 
well drained soil is on flood plains and in basins and 
lakebeds. It formed in clayey sediment from mixed 
sources. Elevations are 50 feet above sea level to 230 
feet below. Slopes are 0 to 2 percent. 

Included with this soil in mapping are small areas of 
Niland, Meloland, and Holtville soils. 

Typically, the surface layer of this Imperial soil is pink- 
ish gray and light brown silty clay to a depth of 60 inches 
or more. Efflorescences of gypsum and brown stains are 
common in the cracks and pores. In some places the 
surface layer has very thin layers of silt or very fine sand. 
Flagstones or gravel lie on the soil surface. 

Permeability is slow, and available water capacity is 
very high. Salinity is moderate. Surface runoff is slow to 
ponded, and the hazard of erosion is slight. Because of 
geologic erosion, rills and gullies are common in desert 
areas. The effective rooting depth is 60 inches or more. 

This soil has potential for irrigated farming, but devel- 
opment depends on an adequate supply of good quality 
water. Land smoothing for sprinkler irrigation or land 
leveling for surface irrigation are required if this soil is 
cultivated. Initial leaching can reduce soluble salts. 
Closely spaced tile drains are needed in most areas to 
control salinity and to prevent the buildup of a high water 
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table. Salt-tolerant crops grow best. When irrigated, this 
soil has limitations similar to those of Imperial silty clay, 
wet. 

This Imperial soil is poorly suited to homesites and 
urban areas because of high clay content, salinity, low 
bearing strength, and stresses of shrinking and swelling. 
Playa areas lack surface drainage. 

Salt-tolerant plants are better suited to landscaping 
than most other plants. 

Difficulties are likely with septic tank absorption fields 
because of slow permeability, therefore a central sewage 
system is better for homes. 

This soil is suited to water impoundment areas. Perme- 
able layers exposed by pond excavations need to be 
sealed. Large ponds need bank protection by riprap or 
by such vegetation as bermudagrass to prevent wave 
erosion. 

Irrigated areas of this soil have good potential for 
cottontail rabbits, jackrabbits, California quail, mourning 
dove, and ring-necked pheasant. To encourage added 
wildlife populations, this soil can be ponded and man- 
aged as wetland habitat for ducks, geese, and other 
wetland wildlife. 

This map unit is in capability unit lllw-6, and capability 
subclass Vilis, dryland. The Storie index rating is 36. 


113—Imperial silty clay, saline. This very deep soil is 
on flood plains and in basins and lakebeds. It formed in 
clayey sediment from mixed sources. Irrigation and seep- 
age has caused a perched water table at a depth of 36 
to 60 inches, and the water table may rise to a depth of 
18 inches during periods of heavy irrigation. Elevation is 
30 feet above sea level to 230 feet below. Slopes are 0 
to 2 percent. 

Included with this soil in mapping are small areas of 
Imperial silty clay, wet; Niland gravelly sand, wet; and 
Meloland very fine sandy loam, wet. 

Typically, the Imperial silty clay, saline, is pinkish gray 
and light brown silty clay to a depth of 60 inches. Ef- 
florescences of gypsum and brown stains are common in 
the cracks and pores. 

Permeability is slow, and available water capacity is 
very high. The soil is moderately to strongly saline. Sur- 
face runoff is slow, and the hazard of erosion is slight. 
The effective rooting depth is 60 inches or more. 


Most areas of this soil are idle. Small inclusions in 
other cultivated soils appear as bare spots or areas of 
stunted plant growth. Areas are mainly used as wetland 
wildlife habitat. 

This soil has poor potential for cropland. It is strongly 
saline and extremely difficult to reclaim because present 
technology is slow and expensive. Reclamation requires 
closely spaced tile drains and long periods of leaching. 
Even then, this soil has to be handled with special care 


to prevent resalinization. After reclamation, such salt- 
tolerant crops as bermudagrass, barley, cotton, and 
sugar beets grow best. 

This Imperial soil is poorly suited to homesites and 
urban areas because of high clay content, water table, 
and salinity. House slabs and footings need extra 
strength to withstand the stresses of shrinking and swell- 
ing and to compensate for the soil’s low bearing 
strength. Backfilling the base area with a compacted 
layer of nonplastic soil and irrigating the area to maintain 
a constant moisture level also helps reduce stress to 
house slabs. 

Plants that are very salt-tolerant are better suited to 
landscaping than most other plants. 

Limitations for septic tank absorption fields are slow 
permeability and a high water table. Tile drainage pre- 
vents or reduces water table conditions, though obsta- 
cles to tile installation and poor access to outlets are 
common in the built-up areas. Tile and absorption fields 
need to be designed to filter septic effluent through sev- 
eral feet of soil before it can enter the tile drain. Extra 
length of septic tank absorption lines and sandy backfill 
of the trench can help compensate for the slow perme- 
ability of the soil. A central sewage system is better for 
homes than a septic tank system. 

This soil is suited to water impoundment areas. Large 
ponds need bank protection of riprap or such salt-toler- 
ant vegetation as saltgrass to prevent wave erosion. 

This soil is used for wetland wildlife habitat. To encour- 
age added wildlife populations, the soil can be ponded 
and managed for ducks, geese, and other wetland wild- 
life. Such salt-tolerant plants as alkali bulrush are best 
suited as food in these impoundment areas. 

This map unit is in capability unit Viw-6, irrigated, and 
capability subclass VIH, dryland. The Storie index rating 
is 3. 


114—Imperial silty clay, wet. This very deep soil is 
on flood plains and in basins and lakebeds. It formed in 
clayey sediment from mixed sources. Irrigation has 
caused a perched water table at a depth of 36 to 60 
inches which can rise to a depth of 18 inches during 
periods of heavy irrigation. Elevation is 50 feet above 
sea level to 230 feet below. Slopes are 0 to 2 percent. 

Included with this soil in mapping are small areas of 
Glenbar soils that have a silty clay surface layer and 
significant strata of silty clay at a depth between 40 and 
60 inches. A few areas are Meloland very fine sandy 
loam, Niland gravelly sand, and Holtville silty clay. 

About 40 acres of this unit near Red Hill have been 
diked off for evaporation ponds (salt ponds) for steam- 
well effluent. 

Typically, the Imperial silty clay, wet, is pinkish gray 
and light brown silty clay to a depth of 60 inches or 
more. Efflorescences of gypsum and brown stains are 
common in the cracks and pores. In some places the 
surface layer is silty clay loam or clay loam. 
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Permeability is slow, and available water capacity is 
very high. The soil is slightly saline. Surface runoff is 
slow, and the hazard of erosion is slight. The effective 
rooting depth is 60 inches or more. 

This soil is used for general field crops, and to a lesser 
extent, for winter vegetables and melons. Where salinity 
levels are low, it is well adapted to these crops. Alfalfa 
stands are difficult to maintain because of temporary 
anaerobic conditions after irrigation and heaving of the 
taproot from the soil's shrink-swell action. Weak stands 
of alfalfa may need reseeding yearly. The soil is sticky 
and difficult to remove from such crops as carrots and 
onions. Salt-tolerant crops grow best (fig. 7) Incorporat- 
ing barnyard manure and crop residue helps to maintain 
good tilth and improve water intake. 

Suitable irrigation methods are border, furrow, corruga- 
tion, and sprinkler. Border and furrow are used for most 
crops, but sprinkler is commonly used to germinate such 
delicate, high value crops as lettuce. For surface irriga- 
tion, fields need to be leveled to grades between 0.1 and 
0.2 percent per 100 feet to avoid ponding, which causes 
alfalfa scald and similar plant injury during summer. Slow 
movement of water through subsurface layers inhibits 
good water penetration and leaching of soluble salts. 
Closely spaced underground drains provide leaching out- 
lets for salinity control and prevent a high water table. 

This Imperial soil is used extensively for homesites 
and urban areas despite such limitations as high clay 
content, water table, and salinity. House slabs need 
extra strength to withstand the stresses of shrinking and 
swelling and to compensate for the soil’s low bearing 
strength. Backfiling the base area with a compacted 
layer of nonplastic soil and irrigating to maintain a con- 
stant moisture level also help reduce stress to house 
slabs. 

Salt-tolerant plants are better suited to landscaping 
than most other plants. 

Limitations for septic tank absorption fields are slow 
permeability and a seasonally high water table, though 
obstacles to tile installation and poor access to outlets 
are common. Tile and absorption fields need to be de- 
signed to filter septic effluent through several feet of soil 
before it enters the tile drain. Extra length of septic tank 
absorption lines and sandy backfill of the trench helps to 
compensate for the slow permeability of the soil. A cen- 
tral sewage system is better for homes than a septic 
tank system. 

This soil is suited to water impoundment areas. Large 
ponds need bank protection by riprap or such vegetation 
as bermudagrass to prevent wave erosion. 

irrigated areas have good potential for cottontail rab- 
bits, jackrabbits, California quail, mourning dove, and 
ring-necked pheasant. Desert areas have poor potential 
for wildlife habitat because of low precipitation and 
sparse vegetation. To encourage added wildlife popula- 
tions, this soil can be ponded and managed as wetland 
habitat for ducks, geese, and other wetland wildlife. 
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This map unit is in capability unit Illw-6, irrigated, and 
capability subclass Мм, dryland. The Storie index rating 
is 22. 


115—Imperial-Glenbar silty clay loams, wet, 0 to 2 
percent slopes. These nearly level soils are on flood 
plains and lakebeds within the irrigated areas of Imperial 
Valley. Elevation is 35 feet above sea level to 230 feet 
below. 

The Imperial and Glenbar soils are intermingled in an 
unpredictable pattern, and this map unit averages about 
40 percent of each soil. Holtville soils, with slowly per- 
meable layers below a depth of 40 inches, and Meloland 
soils, with a fine textured surface layer, make up the rest 
of the unit. 

About 95 acres of this unit near Red Hill has been 
diked off for evaporation ponds (salt ponds) for steam- 
well effluent. 

The Imperial soil is very deep. It formed in clayey 
sediment from mixed sources. Irrigation has caused a 
perched water table commonly at a depth of 36 to 60 
inches, but which can rise to a depth of 18 inches during 
periods of heavy irrigation. Typically, the surface layer is 
pinkish gray silty clay loam about 12 inches thick. The 
underlying material is pinkish gray and light brown silty 
clay to a depth of 60 inches. Efflorescences of gypsum 
and brown stains are common in the cracks and pores. 

Permeability of this Imperia! soil is slow, and available 
water capacity is very high. The soil is slightly saline. 
Surface runoff is slow, and the hazard of erosion is 
slight. The effective rooting depth is 60 inches or more. 

The Glenbar soil is very deep. It formed in alluvium of 
mixed origin. Irrigation has caused a perched water table 
commonly at a depth of 36 to 60 inches, but which can 
rise to a depth of 18 inches during periods of heavy 
irrigation. Typically, the surface layer is pinkish gray silty 
clay loam about 13 inches thick. The underlying material 
is stratified light brown clay loam and silty clay loam, with 
thin lenses of silty clay and sandy clay loam to a depth 
of 60 inches. 

Permeability of this Glenbar soil is moderately slow, 
and available water capacity is very high. The soil is 
nonsaline to slightly saline. Surface runoff is slow, and 
the hazard of erosion is slight. The hazard of soil blowing 
is moderate. The effective rooting depth is 60 inches or 
more. 

These soils are used for cropland and urban purposes. 

If irrigated, the soils are suited to general field crops, 
and to a lesser extent, to winter vegetables and melons. 
These crops grow well. Alfalfa stands are difficult to 
maintain because of temporary anaerobic conditions 
after irrigation and heaving of the taproot from the soil's 
shrink-swell action. Weak stands of alfalfa may need 
reseeding yearly. The soils are sticky and difficult to 
remove from such crops as carrots and onions. Ade- 
quate tile drainage and careful irrigation water manage- 
ment help to keep a favorable salt balance. Incorporat- 
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ing barnyard manure and crop residue helps to maintain 
good tilth and improve water intake. 

Suitable irrigation methods are border, furrow, corruga- 
tion, and sprinkler. Border and furrow are used for most 
crops, but sprinkler is commonly used to germinate such 
delicate, high value crops as lettuce. For surface irriga- 
tion, fields need to be leveled to grades between 0.1 and 
0.2 percent per 100 feet to avoid ponding, which causes 
alfalfa scald and similar plant injury during summer. Slow 
movement of water through subsurface layers inhibits 
good water penetration and leaching of soluble salts. 
Closely spaced underground drains provide leaching out- 
lets for salinity control and prevent a high water table. 

These soils are used extensively for homesites and 
urban areas despite such limitations as high clay con- 
tent, water table, and salinity. House slabs and footings 
need extra strength to withstand the stresses of shrink- 
ing and swelling and to compensate for the soil's low 
bearing strength. Backfilling the base area with a com- 
pacted layer of nonplastic soil and irrigating to maintain a 
constant moisture level also help reduce stress to house 
slabs. 

Salt-tolerant plants are better suited to landscaping 
than most other plants. 

Difficulties are likely with septic tank absorption fields 
because of permeability and a seasonal high water table. 
Tile drainage prevents or reduces water table concerns, 
though obstacles to tile installation and poor access to 
outlets are common. Tile and absorption fields need to 
be designed to filter septic effluent through several feet 
of soil before it enters the tile drain. Extra length of 
septic tank absorption lines and sandy backfill of the 
trench helps to compensate for the moderately slow 
permeability of the soils. A central sewage system is 
better for homes than a septic tank system. 

These soils are suited to water impoundment areas. If 
permeable layers are exposed by pond excavation, they 
need to be sealed. Large ponds need bank protection by 
riprap or by such vegetation as bermudagrass to prevent 
wave erosion. 

Irrigation areas of these soils have good potential for 
cottontail rabbits, jackrabbits, California quail, mourning 
dove, and ring-necked pheasant. Nonirrigated areas 
have poor potential for wildlife habitat because of low 
precipitation and sparse vegetation. To encourage added 
wildlife populations, these soils can be ponded and man- 
aged as wetland habitat for ducks, geese, and other 
wetland wildlife. 

This map unit is in capability unit lllw-6, irrigated, and 
capability subclass Мм, dryland. The Storie index rating 
is 34. ; 


416—Imperial-Glenbar silty clay loams, 2 to 5 per- 
cent slopes. These gently sloping soils are on low es- 
carpments within flood plains and alluvial basins, where 
they lie in an unpredictable pattern. Rills and gullies from 
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geologic erosion are common. Elevation is 200 feet 
above sea level to 230 feet below. 

The Imperial and Glenbar soils each average about 40 
percent of the unit; the rest is Holtville and Meloland 
soils. | 
The Imperial soil is very deep and moderately well 
drained. It formed in clayey sediment from mixed 
sources. Typically, the surface layer is pink silty clay 
loam about 13 inches thick. The underlying material is 
pinkish gray and light brown silty clay to a depth of 60 
inches. Efflorescences of gypsum and brown stains are 
common in the cracks and pores. 

Permeability of this imperial soil is slow, and the avail- 
able water capacity is very high. The soil is slightly 
saline. Surface runoff is medium, and the hazard of ero- 
sion is moderate. The effective rooting depth is 60 
inches or more. 

The Glenbar soil is very deep and well drained. It 
formed in alluvial sediment of mixed origin. Typically, the 
surface layer is pinkish gray silty clay loam about 13 
inches thick. The underlying material is light brown strati- 
fied clay loam and silty clay loam to a depth of 60 
inches. 

Permeability of this Glenbar soil is moderately slow, 
and available water capacity is very high. Surface runoff 
is medium, and the hazard of erosion is moderate. The 
hazard of soil blowing is moderate. The effective rooting 
depth is 60 inches or more. Some areas are moderately 
saline to strongly saline. 

Most of this unit is used for desert recreation, though 
there are small areas of corrals and feedlots. 

These soils have potential for irrigated farming, but 
development depends on an adequate supply of good 
quality water. Land smoothing is needed for sprinkler 
irrigation. Major land leveling with deep cuts and fi 
makes these soils suitable for surface irrigation] (fig. 8). 
Land leveling has little effect on the soil properties. An 
initial leaching period can reduce toxic salts before crop- 
ping. Closely spaced tile drains provide leaching outlets 
and prevent build up of a high water table. Since these 
soils are leveled in benches, there is special hazard of 
erosion from irrigation water escaping at the bench 
edges. 

If irrigated, these soils are suited to field crops, and to 
a lesser extent, to winter vegetables and melons. Where 
salinity levels are low, these crops grow well. Alfaifa 
stands are difficult to maintain because of temporary 
anaerobic conditions after irrigation and heaving of the 
taproot from the soil's shrink-swell action. Weak areas of 
alfalfa may need reseeding yearly. The soils are sticky 
and difficult to remove from such crops as carrots and 
onions. Salt-tolerant crops grow best. incorporating barn- 
yard manure and crop residue helps to maintain good 
tilth and improve water intake. 

These soils are poorly suited to homesites and urban 
areas because of high clay content and salinity. House 
slabs and footings need extra strength to withstand the 
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stresses of shrinking and swelling and to compensate for 
the soil’s low bearing strength. Backfilling the base area 
with a compacted layer of nonplastic soil and irrigating 
the area to maintain a constant moisture level also help 
reduce stress to house slabs. 

Salt-tolerant plants are better suited for landscaping 
than most other plants. 

Limitations for septic tank absorption fields are perme- 
ability and possible development of a high water table. 
Tile drainage prevents or reduces water table conditions, 
though obstacles to tile installation and poor access to 
outlets are common. Tile and absorption fields need to 
be designed to filter septic effluent through several feet 
of soil before it can enter the tile drain. Extra length of 
septic tank absorption lines and sandy backfill of the 
trench help compensate for the permeability of the soils. 
A central sewage system is better for homes than a 
septic tank system. 

These soils are suited for water impoundment areas, 
but slopes limit the size and shape of ponds. 

These soils have poor potential for desert wildlife habi- 
tat because of low precipitation and sparse vegetation. 

This map unit is in capability unit Ше-6, irrigated, and 
capability subclass Ville, dryland. The Storie index rating 
is 38. 


117—Indio loam. This very deep, well drained, nearly 
level soil is on flood plains and basin floors. It formed in 
alluvial and eolian sediments of mixed origin. Elevation is 
35 feet above sea level to 230 feet below. 

Included with this soil in mapping are small areas of 
soils that have a silt loam or very fine sandy loam sur- 
face layer overlying loamy fine sand or fine sand at a 
depth of 18 to 36 inches, areas of Meloland soils that 
have a medium textured layer at a depth of 40 to 60 
inches, areas of Glenbar soils, and areas of Vint soils. 

In the lower Borrego Valley this unit adjoins a soil 
mapped in San Diego County, Indio silt loam, saline, O to 
2 percent slopes, which is a minor inclusion. Also, this 
unit adjoins Rositas fine sand, hummocky, 5 to 9 percent 
slopes, and extends slightly into the San Diego County 
map unit. 

Typically, the surface layer of this Indio soil is pinkish 
gray loam about 12 inches.thick. The underlying material 
is stratified very pale brown and pink light silt loam and 
loamy very fine sand to a depth of 60 inches or more. 
The layers below the surface layer have brown stains on 
the faces of cracks to a depth of about 44 inches. In 
some places the surface layer is silt loam, fine sandy 
loam, or loamy fine sand, or there is a layer of silty clay 
at a depth of 40 to 60 inches. 

Permeability is moderate, and available water capacity 
is high to very high. Surface runoff is slow, and the 
hazard of erosion is slight. There is a moderate hazard 
of soil blowing and abrasion to young plants. The effec- 
tive rooting depth is 60 inches or more. 

This soil is used for all irrigated crops of this area. 
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If irrigated, the soil is well suited to high value crops, 
including winter vegetables and citrus. Salinity can be 
controlled through ordinary irrigation management. 
Desert areas require adequate, good quality irrigation 
water for development. Before irrigaiton, the soil needs 
land leveling or smoothing and initial leaching in saline 
areas. If a perched water table develops, moderately 
widely spaced tile drains can control salinity and lower 
the water table. Indio loam is especially susceptible to 
piping and gully erosion. Erosion occurs when irrigation 
water enters the drainage channel through rodent bur- 
rows or a drop spillway fails. Incorporating barnyard 
manure and crop residue helps to maintain good tilth 
and improve water intake on this easily compacted soil. 

Suitable irrigation methods are border, furrow, corruga- 
tion, and sprinkler. Border and furrow are used for most 
crops, but sprinkler is commonly used to germinate such 
delicate, high value crops as lettuce. For efficient surface 
irrigation, fields need to be leveled to a grade of about 
0.2 percent in 100 feet with runs not longer than 1/4 
mile. 

This Indio soil is well suited to homesites and urban 
areas, though limited by dustiness. 

Most climatically adapted plants are suitable for lands- 
caping. 

Septic tank absorption fields can function well if de- 
signed to compensate for the soil’s moderate permeabil- 
ity. 

Ponds and reservoirs will develop seepage problems 
unless sealed or lined. 

Irrigated areas have good potential for cottontail rabbit, 
jackrabbits, California quail, mourning dove, and ring- 
necked pheasant. Nonirrigated areas have poor potential 
for wildlife habitat because of low precipitation and 
sparse vegetation. To encourage added wildlife popula- 
tions, the soil can be ponded and managed as wetland 
habitat for ducks, geese, and other wetland wildlife. 

This map unit is in capability class |, irrigated, and 
capability subclass Villc, dryland. The Storie index rating 
is 100. 


118—Indlo loam, wet. This very deep, nearly level 
soil is on flood plains and basin floors. It formed in 
alluvium and eolian sediment of mixed origin. Elevation is 
35 feet above sea level to 230 feet below. 

Included with this soil in mapping are small areas of 
Vint soils that have a medium textured surface layer and 
areas of soils that have a silt loam or very fine sandy 
loam surface layer overlying loamy fine sand or fine sand 
at a depth of 18 to 36 inches. Also included are areas of 
Meloland, Holtville, Glenbar, and Vint soils. 

In this Indio soil, irrigation has caused a perched water 
table at a depth of 36 to 60 inches which can rise to a 
depth of 18 inches during periods of heavy irrigation. 

Typically, the surface layer of this Indio soil is a pinkish 
gray loam about 12 inches thick. The underlying material 
is stratified very pale brown and pink light silt loam and 
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loamy very fine sand to a depth of 60 inches or more. 
The layers below the surface layer have brown stains on 
the crack faces to a depth of 44 inches. In some places 
the surface layer is silt loam, very fine sandy loam, or 
fine sandy loam, or there is silty clay at a depth between 
40 and 60 inches. 

Permeability is moderate, and available water capacity 
is high to very high. Surface runoff is slow, and the 
hazard of erosion is slight. There is a moderate hazard 
of soil blowing. Effective rooting depth is 60 inches or 
more. 

This soil is used for all irrigated crops of the area. 

When properly managed, this soil is well suited to high 
value crops, including winter vegetables and citrus. Mod- 
erately spaced tile drains are needed to control the 
water table and provide outlets for leaching toxic salts. 
Salinity can be controlled through ordinary irrigation man- 
agement. This soil is susceptible to piping and gully 
erosion. Erosion occurs when irrigation water enters the 
drainage channel through rodent burrows, or a drop spill- 
way fails. Incorporating barnyard manure and crop resi- 
due helps to maintain good tilth and improve water 
intake on this easily compacted soil. 

Suitable irrigation methods are border, furrow, corruga- 
tion, and sprinkler. Border and furrow are used for most 
crops, but sprinkler helps to germinate such delicate, 
high value crops as lettuce. For efficient surface irriga- 
tion, fields need to be leveled to a grade of about 0.2 
percent per 100 feet with runs no longer than 1/4 mile. 

This Indio soil is fairly well suited to homesites and 
urban areas, although limited by dustiness and a high 
water table. Revegetating disturbed areas around con- 
struction sites helps to control soil blowing. 

Most climatically adapted plants are suitable for lands- 
caping, if the water table does not rise too high. 

Limitations for septic tank absorption fields are perme- 
ability and a seasonal high water table. Permeability diffi- 
culties can usually be overcome by extra length of filter 
field lines and sandy backfill in the trenches. Tile drain- 
age prevents or reduces water table concerns, though 
obstacles to tile installation and poor access to outlets 
are common. Tile and absorption fields need to be de- 
signed to filter septic effluent through several feet of soil 
before it can enter the tile drain. A central sewage 
system is better for homes than a septic tank system. 

Ponds or reservoirs develop seepage problems unless 
sealed or lined. 

Irrigated areas have good potential for cottontail rab- 
bits, jackrabbits, California quail, mourning dove, and 
ring-necked pheasant. Nonirrigated areas have poor po- 
tential for wildlife habitat because of low precipitation 
and sparse vegetation. To encourage added wildlife pop- 
ulations, the soil can be ponded and managed as wet- 
land habitat for ducks, geese, and other wetland wildlife. 

This map unit is in capablity unit Ilw-1, irrigated, and 
capability subclass Мм, dryland. The Storie index rating 
is 60. 
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119—Indio-Vint complex. These nearly level soils are 
on flood plains and alluvial basin floors and are so intri- 
cately mixed that they were not separated on the soil 
map. Elevation is 200 feet above sea level to 230 feet 
below. 

This unit averages about 35 percent Indio loam and 30 
percent Vint loamy fine sand. The remaining 35 percent 
is Rositas, Meloland, and Holtville soils; soils that are 
highly stratified with sand to silt loam textures; narrow 
areas with slopes of 2 to 5 percent; and areas that have 
hummocky or dune topography. In an area on West 
Mesa, near California Highway 98, are about 200 acres 
that have numerous flat stones on the surface or out- 
crops of soft sandstone. 

The Indio soil is very deep and well drained. It formed 
in alluvial and eolian sediments of mixed origin. Typically, 
the surface layer is pinkish gray loam about 12 inches 
thick. The underlying material is stratified very pale 
brown and pink light silt loam and loamy very fine sand 
to a depth of 60 inches or more. The layers below the 
surface layer have brown stains on the faces of cracks 
to a depth of about 44 inches. Some areas are saline. 

Permeability of the Indio soil is moderate, and availa- 
ble water capacity is high to very high. Surface runoff is 
slow, and the hazard of erosion is slight. The hazard of 
soil blowing is moderate. The effective rooting depth is 
60 inches or more. 

The Vint soil is very deep and well drained. It formed 
in alluvial and eolian sediments from diverse sources. 
Typically, the soil is stratified light brown and pink loamy 
fine sand to a depth of 60 inches. Several thin lenses of 
silt loam are at a depth between 10 to 40 inches. 

Permeability of the Vint soil is moderately rapid, and 
available water capacity is moderate. Surface runoff is 
slow, and the hazard of erosion is slight. The hazard of 
soil blowing is high. The effective rooting depth is 60 
inches or more. 

Most areas of these soils are desert or idle land and 
are used for desert recreation and desert wildlife habitat. 
Small areas are feedlots or stockyards. 

These soils have potential for irrigated farming, but 
development depends on an adequate supply of good 
quality water. If cultivated, the soils need land smoothing 
for sprinkler irrigation or land leveling for surface irriga- 
tion. For efficient surface irrigation, fields need to be 
leveled to a grade between 0.2 to 0.25 percent per 100 
feet, with runs of about 400 feet. Initial leaching is 
needed in some areas to reduce soluble salts. If a 
perched water table develops, moderately spaced tile 
drains can contro! salinity and lower the water table. 
Proper use of crop residue and minimum tillage helps 
control soil blowing. 

These soils are suited to all climatically adapted crops 
including citrus. The soils wash easily from carrots and 
onions. Incorporating barnyard manure and plant residue 
helps maintain tilth and permeability of the Indio soil and 
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improves the nutrient- and water-holding capacities of 
the Vint soil. 

This unit is well suited to homesites and urban areas, 
although dustiness and sandy soil materials affect use. 
Revegetating disturbed areas around construction sites 
helps to control soil blowing and dustiness around home- 
sites. 

Most climatically adapted plants are suitable for lands- 
caping. 

Septic tank absorption fields can function well. If a 
perched water table develops with heavy use of absorp- 
tion fields, moderately spaced tile drains can reduce the 
condition. However, obstacles to tile installation and poor 
access to outlets are common. Tile and absorption fields 
need to be designed to filter septic effluent through sev- 
eral feet of soil before it enters the tile drain. 

These soils are too permeable for water impoundment 
construction, so ponds and reservoirs need an impervi- 
ous lining to prevent seepage. 

There is poor potential for desert wildlife habitat be- 
cause of low precipitation and sparse vegetation. 

This map unit is in capability unit 115-1, irrigated, and 
capability subclass Ville, dryland. The Storie index rating 
is 90. 


120—Laveen loam. This very deep, weil drained, 
nearly level to gently sloping soil is on erosional гет- 
nants of old alluvial terraces and on old alluvial fans. It 
formed in alluvial material from mixed sources. Elevation 
is 50 to 350 feet. 

Included with this soil in mapping are small areas of 
Antho, Rositas, Superstition, and Vint soils and small 
areas of Laveen or similar soils that have slopes greater 
than 2 percent. 

Typically, the surface layer of this Laveen soil is pink, 
loamy very fine sand about 2 inches thick. Underlying 
this is reddish yellow and light yellowish brown loam, and 
very fine sandy loam about 26 inches thick. Below this is 
very pale brown very fine sandy loam to a depth of 60 
inches. Soil layers at a depth between 2 and 28 inches 
contain more than 5 percent segregated lime. In some 
areas these soils have strata that have more than 15 
percent gravel. Most areas are covered by a well devel- 
oped desert pavement with a desert varnish бә. 2) 

Permeability is moderate, and available water Capacity 
is high to very high. Surface runoff is medium, and the 
hazard of erosion is slight. The hazard of soil blowing is 
moderate. The effective rooting depth is 60 inches or 
more. 

This soil is used for desert recreation. 

There is potential for irrigated farming, but develop- 
ment depends on an adequate supply of good quality 
water. Sprinkler or drip irrigation systems are the most 
efficient because of the natural slope of 0.5 to 2.0 per- 
cent, and the coarse surface textures. Efficient surface 
irrigation can employ land leveling with large cuts and 
fills, or cross slope irrigation. Where surface irrigation is 
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used, fields need to be leveled to a grade of about 0.2 
percent per 100 feet with runs not longer than 1/4 mile. 
Initial leaching is required in some areas to reduce solu- 
ble salts. If a perched water table develops, moderately 
spaced tile drains help to control salinity and reduce the 
high water table. 

This unit is suited to all general field and vegetable 
crops of the area, and, after leaching, may be suitable 
for citrus. Proper use of crop residue and minimum til- 
lage can help to control soil blowing. 

This Laveen soil is well suited to homesites and urban 
areas, though the sandy surface layer and salinity affect 
use. Revegetating disturbed areas around construction 
sites helps to control soil blowing. 

Salt tolerant plants are better suited for landscaping 
than most other plants. 

Septic tank absorption fields can function well. Extra 
length of septic tank absorption lines and sandy backfill 
of the trenches can help compensate for the soil's mod- 
erate permeability. If a perched water table develops 
from heavy use of absorption fields, moderately spaced 
tile drains can reduce the condition. Tile and absorption 
fields need to be designed to filter septic effluent 
through several feet of soil before it enters the tile drain. 

Ponds and reservoirs can develop seepage problems 
unless sealed or lined. 

This soil has poor potential for desert wildlife habitat 
because of low precipitation and sparse vegetation. 

This map unit is in capability unit lle-1, irrigated, and 
Ville, dryland. The Storie index rating is 76. 


121—Meloland fine sand. This very deep, well 
drained, nearly level soil is on flood plains and alluvial 
basin floors. It formed in alluvial or eolian sediments of 
mixed origin. It lies on the valley edges outside the 
irrigated area in irregular bodies ranging from more than 
40 acres in size to less than an acre. Elevation is 150 
feet above sea level to 230 feet below. 

Included with this scil in mapping are small areas of 
Niland, Glenbar, Meloland, and Rositas soils. 

Typically, the surface layer of this Meloland soil is 
reddish yellow fine sand about 12 inches thick. Underly- 
ing this is stratified very pale brown loamy very fine sand 
and silt loam about 14 inches thick. Below this is pink 
silty clay to a depth of 60 inches. In some areas, the silty 
clay layers are moderately saline to strongly saline and 
have gypsum efflorescences in the cracks. Some areas 
have a partial desert pavement of soft, flat sandstone 
fragments, waterworn gravel, and lime concretions. 

Permeability is slow, and available water capacity is 
high to very high. Surface runoff is slow, and the hazard 
of erosion is slight. The hazard of soil blowing is high. 
The soil is nonsaline or slightly saline in the surface 
layer, but is moderately saline below a depth of about 2 
feet. The effective rooting depth is 60 inches or more. 

This soil is used for desert recreation. 
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There is potential for irrigated farming, but develop- 
ment depends on an adequate supply of good quality 
water. Land smoothing for sprinkler irrigation or land 
leveling for surface irrigation is required if the soil is 
cultivated. Sprinkler or drip irrigation can apply water 
more efficiently to the sandy surface layer than other 
methods. Land leveling with deep cuts and fills can radi- 
cally change this stratified soil. If surface irrigation is 
used, fields need to be leveled to a grade between 0.2 
and 0.3 percent per 100 feet, have runs of about 400 
feet, and have high heads of water. An initial leaching is 
required in most places to reduce soluble salts. If a 
perched water table develops, closely spaced tile drains 
help to control salinity and lower the water table. Proper 
crop residue use and minimum tillage help to control soil 
blowing. 

If irrigated, this soi! has potential for all general field 
and vegetable crops of the area, though the slow perme- 
ability of the lower stratum makes it poorly suited to 
citrus. This soil is preferred for carrots and onions be- 
cause the friable surface soil washes easily from the 
roots. 

This Meloland soil is moderately suited to homesites 
and urban areas, though sandy surface layers and salin- 
ity affect its use. House slab and footing designs need to 
compensate for the soil's low bearing strength. Revege- 
tating disturbed areas around construction sites help to 
control soil blowing. 

Salt-tolerant plants are better suited for landscaping 
than most other plants. 

Limitation for septic tank absorption fields is slow per- 
meability of the underlying clayey layers. A high water 
table can develop rapidly from heavy use of absorption 
fields. Tile drainage prevents or reduces such a condi- 
tion, but obstacles to tile installation and poor access to 
outlets are common. Tile and absorption fields need to 
be designed to filter septic effluent through several feet 
of soil before it enters the tile drain. Extra length of 
septic tank absorption lines and sandy backfill of the 
trench helps to compensate for the slow permeability of 
the substrata. A central sewage system is better for 
homes than a septic tank system. 

In water impoundments such as reservoirs and fish 
ponds, excessive seepage can be avoided by mixing and 
compacting the sandy surface layer and the clayey sub- 
stratum. Large ponds need bank protection by riprap or 
by such vegetation as bermudagrass to prevent wave 
erosion. 

Irrigated areas of this soil have good potential for 
cottontail rabbits, jackrabbits, California quail, mourning 
dove, and ring-necked pheasant. Nonirrigated areas 
have poor potential for wildlife habitat because of low 
precipitation and sparse vegetation. To encourage added 
wildlife populations, this soil can be ponded and man- 
aged as wetland habitat for ducks, geese, and other 
wetland wildlife. 
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This map unit is in capability unit HIs-3, irrigated, and 
capability subclass Ville, dryland. The Storie index rating 
is 47. 


122—Meloland very fine sandy loam, wet. This very 
deep, nearly level soil is on flood plains and alluvial 
basin floors. It formed in alluvial or eolian sediments of 
mixed origin. Irrigation has caused a perched water table 
at a depth of 24 to 36 inches. Elevation is 35 feet above 
sea level to 230 feet below. 

Included with this soil in mapping are small areas of 
Imperial, Indio, Holtville, Glenbar, and Vint soils. Also 
included are some stratified soils that have a layer of silt 
loam overlying silty clay at a depth of 36 inches or less 
and about 350 acres of strongly saline Meloland soils 
along Fish Creek Wash that are affected by seepage. 
About 10 acres of this unit near Red Hill have been 
diked off for evaporation ponds (salt ponds) for steam- 
well effluent. 

Typically, the surface layer of this Meloland soil is light 
brown very fine sandy loam about 12 inches thick. The 
underlying material is stratified, very pale brown loamy 
fine sand and silt loam about 14 inches thick. Below this 
is pink silty clay to a depth of 71 inches that has gypsum 
efflorescences in the cracks. In some places, the surface 
layer is silt loam, loam, or fine sandy loam. 

Permeability is slow, and available water capacity is 
high to very high. Surface runoff is slow, and the hazard 
of erosion is slight. There is a moderate hazard of soil 
blowing and abrasion to young plants. The soil is nonsa- 
line or slightly saline in the surface layer but is moderate- 
ly saline below a depth of about 2 feet. The effective 
rooting depth is 60 inches or more. 

This soil is used as cropland. 

When properly managed, this unit is suited to all gen- 
eral field and vegetable crops of the areal ig. TO Tho 
slow permeability of the clayey underlying Material 
makes it poorly suited to citrus. This soil is preferred for 
carrots and onions because the friable surface soil 
washes easily from the roots. 

Suitable irrigation methods are border, furrow, and 
sprinkler. Sprinkler is commonly used to germinate such 
vegetable crops as carrots, lettuce, and onions. For effi- 
cient surface irrigation, fields need to be leveled to a 
grade of 0.2 percent per 100 feet with runs no longer 
than 1/4 mile. Careful leveling to grade prevents pond- 
ing, which causes alfalfa scald and similar plant injury 
during summer. 

Deep leaching of soluble salts is difficult because of 
the slow movement of water through the clayey underly- 
ing material. Moderately close spaced tile drains can 
provide leaching outlets to help control salinity and pre- 
vent the buildup of a high water table. 

This Meloland soil is used for homesites and urban 
areas despite such limitations as slow permeability of the 
underlying material, high water table, and salinity. De- 
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signs of house slabs and footings need to compensate 
for the low bearing strength of this soil. 

Salt-tolerant plants are better suited to landscaping 
than most other plants. 

Limitations for septic tank absorption fields are slow 
permeability of the subsurface layer and a seasonal high 
water table. Tile drainage prevents or reduces the water 
table condition, but obstacles to tile installation and poor 
access to outlets are common. Tile and absorption fields 
need to be designed to filter septic effluent through sev- 
eral feet of soil before it enters the tile drain. Extra 
length of septic tank absorption lines and sandy backfill 
of the trench help compensate for the slow permeability 
of the underlying material. A central sewage system is 
better for homes than a septic tank system. 

In water impoundments such as reservoirs and fish 
ponds, excessive seepage can be avoided by mixing and 
compacting the sandy surface layer and the clayey un- 
derlying material. Large ponds need bank protection by 
riprap or such vegetation as bermudagrass to prevent 
wave erosion. 

Irrigated areas of this soil have good potential for 
cottontail rabbits, jackrabbits, California quail, mourning 
dove, and ring-necked pheasant. Nonirrigated areas 
have poor potential for wildlife habitat because of low 
precipitation and sparse vegetation. To encourage added 
wildlife populations, this soil can be ponded and man- 
aged as wetland habitat for ducks, geese, and other 
wetland wildlife. 

This map unit is in capability unit Шм-3, irrigated, and 
capability subclass Vlilw, dryland. The Storie index rating 
is 43. 


123—Meloland and Holtville loams, wet. These 
nearly level soils formed on flood plains and alluvial 
basin floors. The soil bodies are irregular in shape, and 
consist of one or both of the major soils in an unpredict- 
able pattern. Elevation is 35 feet above sea level to 230 
feet below. 

included with these soils in mapping are small areas of 
Glenbar, Imperial, indio, Rositas, and Vint soils. 

The Meloland loam is very deep. It formed in alluvial 
or eolian sediment of mixed origin. Irrigation has caused 
a perched water table at a depth of 24 to 36 inches that 
can rise to a depth of 18 inches during periods of heavy 
irrigation. Typically, the surface layer is light brown loam 
about 12 inches thick. The underlying material is strati- 
fied, very pale brown loamy fine sand and silt loam about 
14 inches thick. Below this is pink silty clay to a depth of 
38 inches that has gypsum efflorescences in the cracks. 
The deeper layers are stratified silt loam, very fine sandy 
loam, and loamy fine sand to a depth of 60 inches. 
Some areas are strongly saline. 

Permeability of the Meloland soil is slow, and available 
water capacity is high to very high. Surface runoff is 
slow. The hazard of erosion is slight, and the hazard of 
soil blowing is moderate. The soil is nonsaline or slightly 
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saline in the surface layer, but is moderately saline 
below a depth of about 2 feet. The effective rooting 
depth is 60 inches or more. 

The Holtville loam is very deep and stratified. it formed 
in water-laid sediment from mixed sources. Irrigation has 
caused a perched water table at a depth of 36 to 60 
inches that can rise to a depth of 18 inches during 
periods of heavy irrigation. Typically, the surface layer is 
light brown loam about 12 inches thick. The underlying 
material is light brown silty clay about 12 inches thick. 
Below this is very pale brown silt loam about 12 inches 
thick and very pale brown loamy very fine sand to a 
depth of 60 inches. 

Permeability of the Holtville soil is slow, and available 
water capacity is high to very high. Surface runoff is 
slow, and the hazard of erosion is slight. The hazard of 
soil blowing is moderate. The soil is nonsaline or slightly 
saline throughout. The effective rooting depth is 60 
inches or more. 

Most areas of soils in this map unit are cropland. 

When properly managed, this unit is suited to all gen- 
eral field and vegetable crops of the area. It is poorly 
suited to all citrus because of the slow permeability of 
the subsurface material. These soils are preferred for 
carrots and onions because the friable surface soil 
washes easily from the roots. 

Suitable irrigation methods are border, furrow, and 
sprinkler. Sprinkler is commonly used to germinate such 
vegetable crops as carrots, lettuce, and onions. For effi- 
cient surface irrigation, fields need to be leveled to a 
grade of 0.2 percent per 100 feet with runs no longer 
than 1/4 mile. 

Careful leveling to grade prevents ponding, which 
causes alfalfa scald and similar plant injury during 
summer. Good irrigation management requires ` slow 
movement of water through subsurface layers for deep 
leaching of soluble salts. Deep tillage can improve water 
movement through these stratified soils. Moderately 
widely spaced tile drains can provide leaching outlets to 
control salinity and prevent the buildup of a high water 
table. 

These soils are used for homesites and urban areas 
despite such limitations as clayey subsurface layer, water 
table, and salinity. House slabs need extra strength to 
withstand the stresses of shrinking and swelling and to 
compensate for the soil’s low bearing strength. Excavat- 
ing the clayey soil layers, backfilling the base area with a 
compacted layer of nonplastic soil, and irrigating the 
area to maintain a constant moisture level also help 
reduce stress to house slabs. 

Salt-tolerant plants are better suited for landscaping 
than most other plants. 

Limitations for septic tank absorption fields are slow 
permeability and a seasonal high water table. Permeabil- 
ity conditions can usually be overcome by excavating 
filter field trenches to a depth below the clayey material. 
Tile drainage prevents or reduces water table limitations, 
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but obstacles to tile installation and poor access to out- 
lets are common. Tile and absorption fields need to be 
designed to filter septic effluent through several feet of 
soil before it enters the tile drain. A central sewage 
system is better for homes than a septic tank system. 

The stratification of these soils is a consideration in 
construction of such water impoundment areas as reser- 
voirs and fish ponds. However, where the clayey layers 
are thick enough, they can be excavated, stockpiled, and 
used to line pond excavations. Large ponds need bank 
protection by riprap or such vegetation as bermudagrass 
to prevent wave erosion. 

Irrigated areas of these soils have good potential for 
cottontail rabbits, jackrabbits, California quail, mourning 
dove, and ring-necked pheasant. Nonirrigated areas 
have poor potential for wildlife habitat because of low 
precipitation and sparse vegetation. To encourage added 
wildlife populations, these soils can be ponded and man- 
aged as wetland habitat for ducks, geese, and other 
wetland wildlife. 

This map unit is in capability unit lilw-3, irrigated, and 
capability subclass Villw, dryland. The Storie index rating 
is 43. 


124—Niland gravelly sand. This very deep, moder- 
ately well drained, nearly level soil is on the edges of 
flood plains and alluvial basins. It formed in alluvial mate- 
rials of mixed origin. In some areas there are many minor 
ridges parallel to the main beach line. Elevation is 35 
feet above sea level to 230 feet below. 

Included with this soil in mapping are small areas of 
Imperial soils that have a sandy surface layer, Meloland 
soils that have a sandy loam surface layer, and Carsitas 
soils that have silty clay at a depth of 40 to 60 inches. 
Also included are areas of Indio-Vint complex, Rositas 
fine sand, and undifferentiated wet areas around springs 
and seeps. 

Typically, this Niland soil to a depth of about 23 inches 
is stratified, very pale brown gravelly sand. Below this is 
pale brown silty clay to a depth of 60 inches. Most areas 
have a partial surface cover of gravel or soft flat sand- 
stones and flagstones. Small areas have short slopes of 
2 to 5 percent. 

Permeability is slow, and available water capacity is 
moderate. Surface runoff is slow, and the hazard of 
erosion is slight. The hazard of soil blowing is high. The 
soil is nonsaline or slightly saline to a depth of 2 feet but 
can be moderately saline below this. The effective root- 
ing depth is 60 inches or more. 

Most areas of this soil are idle or desert. 

The soil is used for winter production of tomatoes and 
squash. Good air drainage on this unit gives an apprecia- 
bly longer frost-free season for these crops than in the 
rest of the Imperial Valley. 

This soil is suited to field and vegetable crops if it is 
irrigated. Shallow-rooted, salt-tolerant crops grow best 
because of potential anaerobic conditions and a perched 
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water table at the top of the saline substratum following 
irrigation, Alfalfa stands are difficult to maintain because 
of the slowly permeable substratum and a potential 
perched water table. 

This soil has potential for irrigated farming. Almost all 
of this unit is higher than the East Highline Canal where 
irrigation water can be obtained. Sprinkler or drip irriga- 
tion systems are the most efficient methods because of 
the natural slope of 0.5 to 2.0 percent and the coarse 
surface texture. Efficient surface irrigation requires land 
leveling, with large cuts and fills, or cross slope irrigation. 
Surface irrigation requires a grade of about 0.3 percent 
per 100 feet, runs of about 250 feet, and large heads of 
water. 

Land leveling tends to concentrate the sandy surface 
materials on the downhill side of the fields and expose 
silty clay materials on the uphill side, giving greatly differ- 
ent water intake rates on different portions of the same 
field. The silty clay layers are saline in most areas and 
commonly need considerable leaching before exposed 
areas are productive. Closely spaced tile drains provide 
leaching outlets to control salinity and to prevent the 
buildup of a high water table. Most areas of this unit are 
dissected by deep drainageways carved by runoff from 
upslope alluvial fans, which add to the difficulty of level- 
ing large fields. If these areas are to be developed for 
irrigation, storm dikes and storm drains are needed to 
divert and channel upslope runoff. 

This Niland soil is suited to homesites and urban areas 
despite such limitations as a sandy surface, clayey sub- 
stratum, and salinity. House slabs and footings need 
extra strength to withstand the stresses of shrinking and 
swelling. lrrigating areas to maintain a constant moisture 
level helps to reduce stress from the shrinking and swell- 
ing of the clayey layer. 

Salt-tolerant plants are better for landscaping than 
most other plants. 

Limitations for septic tank absorption fields are slow 
permeability of the clayey stratum and the development 
of a perched water table. Tile drainage prevents or re- 
duces such conditions, though obstacles to tile installa- 
tion and poor access to outlets are common in the built- 
up areas. Tile and absorption fields need to be designed 
to filter septic effluent through several feet of soil before 
it enters the tile drain. Extra length of septic tank absorp- 
tion lines helps to compensate for the slow permeability 
of the clayey layers. A central sewage system is better 
for homes than septic tank systems. 

In water impoundments such as reservoirs and fish 
ponds, escessive seepage can be avoided by mixing and 
compacting the sandy surface layer with the clayey sub- 
stratum. Large ponds need bank protection by riprap or 
such vegetation as bermudagrass to prevent wave ero- 
sion. 

Irrigated areas of this soil have good potential for 
cottontail rabbits, jackrabbits, California quail, mourning 
dove, and ring-necked pheasant. Nonirrigated areas 
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have poor potential for wildlife habitat because of low 
precipitation and sparse vegetation. To encourage added 
wildlife populations, this soil can be ponded and man- 
aged as wetland habitat for ducks, geese, and other 
wetland wildlife. 

This map unit is in capability unit IVs-3, irrigated, and 
capability subclass Ville, dryland. The Storie index rating 
is 21. 


125—Niland gravelly sand, wet. This very deep, 
nearly level soil is on the edges of flood plains and 
alluvial basins. It formed in alluvial materials of diverse 
sources. Elevation is 35 feet above sea level to 230 feet 
below. 

included with this soil in mapping are areas of Imperial 
soils that have a surface layer of sand or gravelly sand 
and areas of Carsitas, Imperial, and Meloland soils. Also 
included are about 250 acres of soil affected by seepage 
from the Coachella Canal; this soil differs from the 
Niland gravelly sand, wet, by having lime segregations at 
a depth of less than 36 inches. 

Irrigation has caused a perched water table at a depth 
of 24 to 36 inches that can rise to a depth of 18 inches 
during periods of heavy irrigation. 

Typically, the surface layer of this Niland soil is very 
pale brown, stratified gravelly sand about 23 inches thick. 
Below this is pale brown silty clay to a depth of 60 
inches. 

Permeability is slow, and available water capacity is 
moderate. Surface runoff is slow, and the hazard of 
erosion is slight. There is a high hazard of soil blowing 
and abrasion to young plants. The soil is nonsaline or 
slightly saline to a depth of about 2 feet, but may be 
moderately saline below this depth. The effective rooting 
depth is 60 inches or more. 

This unit is used extensively for winter production of 
tomatoes and squash. Good air drainage gives an appre- 
ciably longer frost-free season for these crops than in 
most areas of the Imperial Valley. Some areas are used 
for irrigated pasture. 

This soil is suited to field crops, if it is irrigated. Shal- 
low-rooted, salt-tolerant crops grow best because of an- 
aerobic conditions and a perched water table at the top 
of the saline clayey layer. Alfalfa stands are difficult to 
maintain because of the slowly permeable clayey layer 
and a perched water table. 

Suitable irrigation methods are border, furrow, sprin- 
kler, and drip. Land leveling, with large cuts and fills, or 
cross slope irrigation is needed for efficient surface irri- 
gation. The average natural slopes are 0.5 to 1.5 percent 
on most of this unit. Where surface irrigation is used, a 
grade of 0.3 percent per 100 feet, runs of about 250 
feet, and large heads of water are most efficient. 

Land leveling tends to concentrate the sandy surface 
materials on the lower end of the fields and expose silty 
clay materials on the higher end,giving greatly different 
water intake rates on different portions of the same field. 
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The silty clay layers are saline in many areas and com- 
monly need considerable leaching before exposed areas 
are productive. Closely spaced tile drains provide leach- 
ing outlets to control salinity and to lower the water 
table. 

Most areas of this unit are dissected by deep drain- 
ageways carved by runoff from upslope alluvial fans, 
which adds to the difficulty of leveling large fields. Some 
storm drains are needed to channel runoff from upslope 
areas. 

This Niland soil is poorly suited to homesites and 
urban uses because of such limitations as a sandy 
surface, clayey underlying material, a high water table, 
and salinity. House slabs and footings need to be de- 
signed to compensate for the low bearing strength of the 
sandy surface layer. Revegetating disturbed areas 
around construction sites helps to control soil blowing. If 
the underlying clayey layer is exposed, the slabs need 
extra strength to withstand the stresses of shrinking and 
swelling. This stress can be reduced by irrigating the 
area frequently enough to maintain a constant moisture 
level in the soil. 

Salt-tolerant plants are better suited for landscaping 
than most other plants. 

Limitations for septic tank absorption fields are slow 
permeability of the underlying layer and a perched water 
table. Tile drainage prevents or reduces the water table 
condition but obstacles to tile installation and poor 
access to outlets are common. Tile and absorption fields 
need to be designed to filter septic effluent through sev- 
eral feet of soil before it enters the tile drain. Extra 
length of septic tank absorption lines helps compensate 
for the slow permeability of the underlying clayey layer. A 
central sewage system is better for homes than a septic 
tank system. 

In water impoundments such as reservoirs and fish 
ponds, excessive seepage can be avoided by mixing and 
compacting the sandy surface layer with the clayey sub- 
stratum. Large ponds need bank protection by riprap or 
such vegetation as bermudagrass to prevent wave ero- 
sion. 

Irrigated areas of this soil have good potential for 
cottontail rabbits, jackrabbits, California quail, mourning 
dove, and ring-necked pheasant. Nonirrigated areas 
have poor potential for wildlife habitat because of low 
precipitation and sparse vegetation. To encourage added 
wildlife populations, this soil can be ponded and man- 
aged as wetland habitat for ducks, geese, and other 
wetland wildlife. 

This map unit is in capability unit IVw-3, irrigated, and 
capability subclass Мм, dryland. The Storie index rating 
is 13. 


126—Niland fine sand. This very deep, moderately 
well drained, nearly level soil is on flood plains and 
alluvial basins. Elevation is 35 feet above sea level to 
230 feet below. 
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Included with this soil in mapping are areas of Rositas 
fine sand that have fine textured material at a depth 
between 40 and 60 inches, Meloland soils, and Glenbar 
soils that have a sandy surface. 

Typically, the Niland soil to a depth of about 23 inches 
is very pale brown fine sand. Below this is pale brown 
silty clay to a depth of 60 inches. Some areas are hum- 
mocky. In some places there is a desert pavement of 
thin, flat sandstone fragments, water-worn gravel, and 
lime concretions. 

Permeability is slow, and available water capacity is 
moderate to high. Surface runoff is slow, and the hazard 
of erosion is slight. The hazard of soil blowing is high. 
The soil is nonsaline or slightly saline to a depth of about 
2 feet but may be moderately saline below this depth. 
The effective rooting depth is 60 inches or more. 

This soil is used for desert recreation. 

The soil has potential for irrigated farming, but devel- 
opment depends on an adequate supply of good quality 
water. Sprinkler and drip irrigation apply water more effi- 
ciently than surface irrigation. Land smoothing prepares 
the ground for sprinkler or drip irrigation, and land level- 
ing makes surface irrigation more efficient. Surface irriga- 
tion requires a grade of 0.2 to 0.3 percent per 100 feet, 
runs of about 300 feet, and large heads of water. Land 
leveling on slopes steeper than 0.3 percent tends to 
concentrate the sandy surface material on the lower end 
of the fields and expose silty clay material on the higher 
end. This gives greatly different water intake rates on 
different portions of the same field. 

If the silty clay layer is exposed, considerable leaching 
of salt may be needed before these areas are produc- 
tive. Closely spaced tile drains can provide leaching out- 
lets to control salinity and to prevent the buildup of a 
high water table. Proper crop residue use and minimum 
tillage help to control soil blowing. 

If irrigated, this soil is suited to field crops. Shallow- 
rooted, salt-tolerant crops grow best because of poten- 
tial anaercbic conditions and a perched water table at 
the top of the saline clayey layer after irrigation. Alfalfa 
stands are difficult to maintain because of the slowly 
permeable substratum and a potential perched water 
table. There is potential for irrigated pasture grasses. 

This Niland soil is poorly suited to homesites and 
urban areas because of the sandy surface, underlying 
clayey layer, and salinity. House slabs and footings need 
to be designed to compensate for the low bearing 
strength of the sandy surface layer. Revegetating dis- 
turbed areas around construction sites helps to control 
soil blowing. If the underlying clayey layer is exposed, 
house slabs need extra strength to withstand the stress- 
es of shrinking and swelling. This can be accomplished 
by irrigating the area to maintain a constant moisture 
level in the soil. 

Salt-tolerant plants are better suited to landscaping 
than most other plants. 
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Limitations for septic tank absorption fields are slow 
permeability of the underlying clayey layer and potential 
development of a perched water table. Tile drainage 
prevents or reduces water table conditions, but obsta- 
cles to tile installation and poor access to outlets are 
common. Tile and absorption fields need to be designed 
to filter septic effluent through several feet of soil before 
it enters the tile drain. Extra length of septic tank absorp- 
tion lines helps compensate for the slow permeability. A 
central sewage system is better for homes than a septic 
tank system. 

In water impoundments such as reservoirs and fish 
ponds, excessive seepage can be avoided by mixing and 
compacting the sandy surface layer with the clayey sub- 
stratum. Large ponds need bank protection by riprap or 
such vegetation as bermudagrass to prevent wave ero- 
sion. 

Irrigated areas of this soil have good potential for 
cottontail rabbits, jackrabbits, California quail, mourning 
dove, and ring-necked pheasant. Nonirrigated areas 
have poor potential for wildlife habitat because of low 
precipitation and sparse vegetation. To encourage added 
wildlife populations, this soil can be ponded and man- 
aged as wetland habitat for ducks, geese, and other 
wetland wildlife. 

This map unit is in capability unit 1115-3, irrigated, and 
capablity subclass Ville, dryland. The Storie index rating 
is 36. 


127—Niland ioamy fine sand. This very deep, moder- 
ately weil drained, nearly level soil is on low terraces. п 
some places the clayey substratum is tilted from the 
plane of the present surface. Elevation is 35 to 300 feet. 

Included with this soil in mapping are small areas of 
Holtville, Imperial, Rositas, and Superstition soils. 

Typically, the surface layer of this Niland soil is very 
pale brown loamy fine sand about 2 inches thick. Under- 
lying this is stratified, crossbedded, reddish yellow sand, 
loamy sand, gravelly coarse sand, and loamy coarse 
sand about 21 inches thick. Below this, to a depth of 60 
inches, is pink silty clay that is saline and contains 7 to 
10 percent soft lime masses. A few areas have slopes of 
2 to 5 percent. Most areas have a thin, weak vesicular 
crust. A desert pavement with desert varnish covers 
some of the surface. 

Permeability is slow, and available water capacity is 
moderate to high. Surface runoff is slow, and the hazard 
of erosion is slight. There is a high hazard of soil blowing 
and abrasion to young plants. The soil is nonsaline or 
slightly saline to a depth of about 2 feet but may be 
moderately saline below this. Effective rooting depth is 
60 inches or more. 

This soil is used for desert recreation and military 
ordnance impact areas. 

The soil has potential for irrigated farming, but devel- 
opment depends on an adequate supply of good quality 
water. Sprinkler or drip irrigation systems apply water 
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more efficiently than surface irrigation. Land smoothing 
prepares the ground for sprinkler or drip irrigation, and 
land leveling makes surface irrigation more efficient. Sur- 
face irrigation requires a grade of 0.2 to 0.3 percent per 
100 feet, runs of about 400 feet, and large heads of 
water. Land leveling on slopes more than 0.3 percent 
tends to concentrate the sandy surface material on the 
lower end. This gives greatly different water intake rates 
on different portions of the same field. 

If the clayey layer is exposed, considerable leaching of 
salts may be needed before these areas are productive. 
Closely spaced tile drains can provide leaching outlets to 
control salinity and to prevent the buildup of a high water 
table. 

If irrigated, this soil is suited to field crops. Shallow- 
rooted, salt-tolerant crops grow best because of poten- 
tial anaerobic conditions and a perched water table at 
the top of the saline, clayey layer after irrigation. Alfalfa 
stands are difficult to maintain because of the slowly 
permeable clayey layer and the potential perched water 
table. There is potential for irrigated pasture grasses. 

This Niland soil is poorly suited to homesites and 
urban areas because of the sandy surface, clayey sub- 
surface layer, and salinity. House slabs and footings 
need to be designed to compensate for the low bearing 
strength of the sandy surface layer. Revegetating dis- 
turbed areas around construction sites as soon as possi- 
ble helps to control soil blowing. If the clayey subsurface 
layer is exposed, house slabs need extra strength to 
withstand the stresses of shrinking and swelling. This 
can be accomplished by irrigating the area to maintain a 
constant moisture level. 

Salt-tolerant plants are better suited for landscaping 
than most other plants. 

Limitations for septic tank absorption fields are slow 
permeability and the potential development of a perched 
water table. Tile drainage prevents or reduces water 
table conditions, but obstacles to tile installation and 
poor access to outlets are common. Tile and absorption 
fields need to be designed to filter septic effluent 
through several feet of soil before it enters the tile drain. 
Extra length of septic tank absorption lines helps com- 
pensate for the slow permeability. A central sewage 
system is better for homes than a septic tank system. 

in water impoundments such as reservoirs and fish 
ponds, excessive seepage can be avoided by mixing and 
compacting the sandy surface layer with the clayey layer. 
Large ponds need bank protection by riprap or such 
vegetation as bermudagrass to prevent wave erosion. 

Irrigated areas of this soil have good potential for 
cottontail rabbits, jackrabbits, California quail, mourning 
dove, and ring-necked pheasant. Nonirrigated areas 
have poor potential for wildlife habitat because of low 
precipitation and sparse vegetation. To encourage added 
wildlife populations, this soil can be ponded and man- 
aged as wetland habitat for ducks, geese, and other 
wetland wildlife. 
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This map unit is in capability unit 1115-3, irrigated, and 
capability subclass Ville, dryland. The Storie index rating 
is 50. 


128—Niland-Imperial complex, wet. These nearly 
level soils are on the edges of alluvial basins and on 
flood plains. Bodies of this unit are irregular in shape, but 
tend to have long axes parallel to the contour. Elevation 
is 100 feet above sea level to 230 feet below. Slopes 
are 0 to 2 percent. 

This unit is about 40 percent Niland gravelly sand, wet, 
and 25 percent Imperial silty clay, wet. The rest is includ- 
ed soils. The Imperial soil commonly is in narrow areas 
adjacent to the drainageways, but is also in irregular 
areas between drainageways. 

Included with these soils in mapping are thin, linear 
beach ridges of Carsitas and Rositas soils and Imperial 
soils that have a sandy surface layer. Also included are 
areas of Imperial silty clay, saline, and Meloland very fine 
sandy loam, wet. 

The Niland soil is very deep. It formed in alluvial mate- 
rials of diverse sources. Irrigation has caused a perched 
water at a depth of 20 to 36 inches which can rise to a 
depth of 18 inches during periods of heavy irrigation. 
Typically, the Niland soil to a depth of about 23 inches is 
stratified, very pale brown gravelly sand and sand. Below 
this is pale brown silty clay to a depth of 60 inches. 

Permeability of the Niland soil is slow, and available 
water capacity is moderate. Surface runoff is slow, and 
the hazard of erosion is slight. The hazard of soil blowing 
is high. The soil is nonsaline or slightly saline to a depth 
of about 2 feet but may be moderately saline below this 
depth. The effective rooting depth is 60 inches or more. 

The Imperial soil is very deep. It formed in clayey 
sediment from mixed sources. Irrigation has caused a 
perched water table at a depth of 36 to 60 inches. 
Efflorescences of gypsum and brown stains are common 
in the cracks and pores. Typically, the Imperial soil is 
pinkish gray and light brown silty clay to a depth of 60 
inches or more. 

Permeability of the Imperial soil is slow, and available 
water capacity is very high. Surface runoff is slow, and 
the hazard of erosion is slight. The soil is slightly saline 
throughout. The effective rooting depth is 60 inches or 
more. 

Most areas of these soils are idle or used for recrea- 
tion and wildlife habitat. Some areas have been leveled 
and are used for tomatoes, squash, field crops, and 
pasture. These soils are used extensively in winter for 
tomatoes and squash. Good air drainage gives an appre- 
ciably longer frost-free season for these crops than in 
most of the Imperial Valley. Some areas are used for 
irrigated pasture. 

If irrigated, these soils are suited to field crops but, 
because of slow permeability and numerous saline spots, 
shallow-rooted, salt-tolerant crops grow best. Alfalfa 
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stands are difficult to maintain because of the slowly 
permeable subsurface material and perched water table. 

Suitable irrigation methods are border, furrow, sprin- 
kler, and drip. Onsite investigation is needed for irrigation 
design and field layout. Land leveling, with large cuts and 
fills, or cross slope irrigation make surface irrigation more 
efficient on the natural slopes of 0.5 to 1.5 percent. Land 
leveling tends to concentrate the sandy surface materi- 
als, giving different water intake rates on different parts 
of the same field. The silty clay layer is saline in many 
areas, even on different parts of the same field, and 
requires considerable leaching before crop production. 
Closely spaced tile drains help to control salinity and to 
prevent the buildup of a high water table. Most areas of 
this unit are dissected by deep drainageways carved by 
runoff from the upslope alluvial fans. These add to the 
difficulty of leveling large fields, but storm drains help to 
channel runoff from upslope areas. 

These soils are poorly suited to homesites and urban 
uses because of the sandy surface, clayey layer, high 
water table, and salinity. The low bearing strength of the 
sandy surface layer affects design of house slabs and 
footings. Revegetating exposed areas around construc- 
tion sites helps to control soil blowing. If the clayey layer 
is exposed, house slabs need extra strength to withstand 
the stresses of shrinking and swelling, though maintain- 
ing a constant moisture level in the soil by irrigation 
helps reduce this stress. 

Limitations for septic tank absorption fields are slow 
permeability of the subsurface material and a perched 
water table. Tile drainage prevents or reduces water 
table conditions; however, obstacles to tile installation 
and poor access to outlets are common. Tile and ab- 
sorption fields need to be designed to filter septic efflu- 
ent through several feet of soil before it enters the tile 
drain. Extra length of septic tank absorption lines helps 
compensate for the slow permeability. A central sewage 
system is better for homes than a septic tank system. 

In water impoundments such as reservoirs and fish 
ponds, excessive seepage can be avoided by mixing and 
compacting the sandy surface layer with the clayey ma- 
terial. Large ponds need bank protection by riprap or by 
such vegetation as a bermudagrass to prevent wave 
erosion. 

Irrigated areas of these soils have good potential for 
cottontail rabbits, jackrabbits, California quail, mourning 
dove, and ring-necked pheasant. Nonirrigated areas 
have poor potential for wildlife habitat because of low 
precipitation and sparse vegetation. To encourage added 
wildlife populations, this soil can be ponded and man- 
aged as wetland habitat for ducks, geese, and other 
wetland wildlife. 

This map unit is in capability unit IVw-3, irrigated, and 
capability unit VII, dryland. The Storie index rating is 
17. 
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129—Pits. The upper layers of soil materials have 
been removed from this miscellaneous area, and this 
unit lies 3 to 20 feet below the natural surface of the 
land. Drainage ranges from excessively drained to poorly 
drained. Elevation is 30 to 300 feet. 

Included with this unit in mapping are small areas of 
undisturbed soils, spoil piles, and screening dumps. 

Runoff is commonly ponded, and the erosion hazard is 
slight. Rooting is unrestricted to a depth of 60 inches, 
except where the water table is high. Sediment is depos- 
ited in the bottoms where runoff is trapped. 

Areas of this unit are commonly used for solid waste 
disposal. Where suitable cover soil is available, sanitary 
landfills are effective but need to be protected from 
runoff water where permeable site and fill materials can 
contaminate ground water. 

This unit is also used as wildlife habitat. There are 
small ponds in areas that have a high water table, and 
these support warmwater fish, frogs, muskrats, and wa- 
terfowl. The pond edges have a rich vegetation of cat- 
tails, saltcedar, baccharis, mesquite, and arrowweed. 
Areas of the unit not affected by a water table commonly 
have a better growth of shrubs and herbs than the sur- 
rounding desert because of collected runoff waters. 
These areas provide food and cover for doves, quail, 
and rabbits. 

Areas of this unit may be graded or filled and re- 
claimed for agricultural or urban purposes, though suit- 
ability and limitations call for onsite investigation of the 
available soil materials. 

This map unit is in capability subclass Ville. The Storie 
index rating is less than 10. 


130—Rositas sand, 0 to 2 percent slopes. This very 
deep, somewhat excessively drained, nearly level soil is 
on flood plains, basins, and terraces. It formed in alluvial 
sand from diverse sources. Elevation is 300 feet above 
sea level to 200 feet below. 

Included with this soil in mapping are small areas of 
Carsitas, Vint, Rositas, and Niland sands and a few 
areas of Rositas fine sand, 2 to 9 percent slopes. 

Typically, the surface layer of this Rositas soil is strati- 
fied, pink and reddish yellow sand and coarse sand to a 
depth of 27 inches. The underlying material is pink fine 
sand to a depth of 60 inches or more. In some places 
the colors are less bright. Some areas are sandy soils 
that contain, within a depth of 10 to 40 inches, thin 
strata of gravelly sand. In some areas are sandy soils 
that have thin strata of gravelly sand and material finer 
than loamy fine sand. About 200 acres of this unit have 
stones or cobbles on the surface. 

Permeability is rapid, and available water capacity is 
low. Surface runoff is slow, and the hazard of erosion is 
slight. There is high hazard of soil blowing and abrasion 
to young plants. The effective rooting depth is 60 inches 
or more. 
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This soil is used for desert recreation and desert wild- 
life habitat. Some areas are a source of sand. 

This soil has potential for irrigated farming, but devel- 
opment depends on an adequate supply of good quality 
water. Sprinkler and drip irrigation are the most efficient 
means of watering crops. Land smoothing is needed in 
most places before an irrigation system is installed. Ade- 
quate design is important because frequent irrigation is 
needed on this droughty soil during summer. If a perched 
water table develops, widely spaced tile drains help to 
control salinity and lower the water table. Proper use of 
crop residue and minimum tillage help to control soil 
blowing. 

This soil is suited to all climatically adapted crops, 
including citrus. Incorporating barnyard manure and crop 
residue improves the water- and nutrient-holding capaci- 
ties of this sandy, droughty soil. 

This soil is well suited to homesites and urban areas, 
though its sandy texture affects most uses. Revegetating 
disturbed areas around construction sites helps control 
soil blowing. f 

Most climatically adapted plants are suited for lands- 
caping, but require a careful program of irrigation and 
fertilization. 

Septic tank absorption fields can function well, but 
there is a hazard of ground water contamination from 
septic tank absorption effluent because of rapid perme- 
ability. Widely spaced tile drains can reduce the perched 
water table resulting from heavy use of absorption fields. 
However, obstacles to tile installation and poor access 
to outlets are common. Tile and absorption fields need 
to be designed to filter septic effluent through several 
feet of soil before it enters the tile drain. 

This soil is too permeable to be good material for 
water impoundments. Ponds and reservoirs need an im- 
pervious lining to prevent seepage. 

This soil has poor potential for desert wildlife habitat 
because of low precipitation and sparse vegetation. 

This map unit is in capability unit IVs-4, irrigated, and 
capability subclass УШе. The Storie index rating is 57. 


131—Rositas sand, 2 to 5 percent slopes. This very 
deep, somewhat excessively drained, gently sioping soil 
is on middle and upper alluvial fans and the ancient 
beach line of old lake Cahuilla. It formed in alluvial sands 
of diverse origin. Elevation is 35 to 350 feet. 

included with this soil in mapping are small areas of 
Carsitas and Niland soils. This soil adjoins Rositas loamy 
coarse sand, 2 to 9 percent slopes, along the San Diego 
County line in the lower Borrego Valley. 

Typically, the surface layer of this Rositas soil is strati- 
fied pink and reddish yellow sand and coarse sand to a 
depth of 27 inches. The underlying material is pink fine 
sand to a depth of 60 inches or more. In some places 
the soil colors are less bright. In some areas the soil is 
stratified, sandy, and has lenses finer than loamy fine 
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sand, and in some areas the soil is dominantly coarse 
sand. 

Permeability is rapid, and available water capacity is 
low. Surface runoff is slow, and the hazard of erosion is 
slight. The hazard of soil blowing is high. The effective 
rooting depth is 60 inches or more. 

The soil is used for desert recreation and desert wild- 
life habitat. Some areas are a source of sand. 

This soil has potential for irrigated farming, but devel- 
opment depends on an adequate supply of good quality 
water. The most efficient irrigation methods are sprinkler 
and drip. Land smoothing is needed before an irrigation 
system is installed. An adequate design is very important 
because of the need for frequent irrigation on this 
droughty soil during the summer. If a perched water 
table develops, widely spaced tile drains help to lower 
the water table. 

This soil is suited to all climatically adapted crops, 
including citrus. if irrigated, incorporating barnyard 
manure and crop residue into the surface layer helps to 
improve the soil’s water- and nutrient-holding capacities. 
Proper crop residue use and minimum tillage will help 
control soil blowing. 

This Rositas soil is well suited to homesites and urban 
areas, though the sandy texture affects use. Revegetat- 
ing areas surrounding construction sites helps control 
soil blowing. Most climatically adapted plants are suited 
for landscaping, but require a careful program of irriga- 
tion and fertilization. 

Septic tank absorption fields usually function weil, but 
there is a hazard of ground water contamination from 
septic tank effluent because of rapid permeability. If a 
perched water table develops with heavy absorption field 
use, widely spaced tile drains can reduce this condition. 
However, obstacles to tile installation and poor access 
to outlets are common. Tile and absorption fields need 
to be designed to filter septic effluent through several 
feet of soil before it enters the tile drain. 

This soil is too permeable to be good material for 
water impoundments, and slope is an additional limita- 
tion. Ponds and reservoirs need an impervious lining to 
prevent rapid seepage. 

This soil has poor potential for desert wildlife habitat 
because of low precipitation. A sparse shrub growth of 
creosotebush, wingscale, and mesquite provides some 
food and cover for wildlife. 

This map unit is in capability unit IVs-4, irrigated, and 
capability subclass Ville, dryland. The Storie index rating 
is 54. 


132—Rositas fine sand, 0 to 2 percent slopes. This 
very deep, somewhat excessively drained, nearly level 
soil is on flood plains, basins, and terraces. It formed in 
alluvial or eolian sands from diverse sources. Elevation is 
300 feet above sea level to 200 feet below. 

Included with this soil in mapping are areas of Niland, 
Meloland, Rositas, and Vint soils; smail areas of Antho, 
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Holtville, and Superstition soils are in blowouts and 
swales. Some areas of Rositas fine sand, 2 to 9 percent 
slopes, are on low dunes. 

Typically, this Rositas soil is reddish yellow fine sand 
to a depth of 60 inches. In some places soil colors are 
less bright. 

Permeability is rapid, and available water capacity is 
low. Surface runoff is slow, and the hazard of erosion is 
slight. There is a high hazard of soil blowing and abra- 
sion to young plants. The effective rooting depth is 60 
inches or more. 

This soil is used for desert recreation and desert wild- 
life habitat. 

This soil has potential for irrigated farming, but devel- 
opment depends on an adequate supply of good quality 
irrigation water. Agricultural development requires land 
leveling or smoothing and careful irrigation design and 
management. Sprinkler and drip irrigation are the most 
efficient means of watering crops. Because of rapid 
water intake rates, surface irrigation requires a grade of 
about 0.3 percent, runs of about 250 feet, and high 
heads of water. Design of the system is very important 
because frequent irrigation is needed on this droughty 
soil during the summer. If a perched water table devel- 
ops, widely spaced tile drains help to control salinity and 
lower the water table. Proper use of crop residue and 
minimum tillage help to control soil blowing. 

This soil is suited to all climatically adapted crops, 
including citrus. Incorporating barnyard manure and crop 
residue improves the soil’s water- and nutrient-holding 
capacities. 

This Rositas soil is well suited to homesites and urban 
areas, though its sandy texture affects use. Revegetating 
areas surrounding construction sites helps to control soil 
blowing. Most climatically adapted plants are suited to 
landscaping, but require a careful program of irrigation 
and fertilization. 

Septic tank absorption fields generally function well, 
but there is a hazard of ground water contamination from 
septic tank effluent because of rapid permeability. If a 
perched water table builds up with heavy use of absorp- 
tion fields, widely spaced tile drains can reduce this 
condition. Tile and absorption fields need to be designed 
to filter septic effluent through several feet of soil before 
it enters the tile drain. 

This soil is too permeable to be good material for 
water impoundments. Ponds and reservoirs need an 
impervious lining to prevent seepage. 

This soil has fair potential for desert wildlife habitat. 
Some areas support good stands of creosotebush and 
other shrubs, including white bursage, ephedra, desert 
buckwheat, and mesquite, which provide food and cover 
for rabbits, quail, and doves. 

This map unit is in capability unit Ills-4, irrigated, and 
capability subclass Ville, dryland. The Storie index rating 
is 62. 
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133—Rositas fine sand, 2 to 9 percent slopes. This 
very deep, somewhat excessively drained, gently to mod- 
erately sloping soil is on dunes, sand hills, and alluvial 
fans. Elevation is 200 feet below sea level to 350 feet 
above. 

Included with this soil in mapping are small interdune 
areas of Antho, Holtville, Indio, Superstition, and Vint 
soils and some areas of soil that have slopes of less 
than 2 percent. 

Typically, this Rositas soil is reddish yellow fine sand 
to a depth of 60 inches. In some places soil colors are 
less bright. About 400 acres of this soil on the west side 
of Superstition Mountain has spots that have a stony or 
cobbly surface. 

Permeability is rapid, and available water capacity is 
low. Surface runoff is slow, and the hazard of erosion is 
slight. The hazard of soil blowing is high. The effective 
rooting depth is 60 inches or more. 

This soil is used for desert recreation and desert wild- 
life habitat. 

There is potential for irrigated farming, but develop- 
ment depends on an adequate supply of good quality 
irrigation water. Considerable land smoothing is needed 
for agricultural development, especially in dune areas. 
Sprinkler and drip irrigation are the most efficient means 
of watering crops, and design of the system is very 
important because frequent irrigation is needed on this 
droughty soil during summer. If a perched water table 
develops, widely spaced tile drains help provide leaching 
outlets for salinity control and help lower the water table. 

Proper use of crop residue and minimum tillage help to 
control soil blowing. 

This soil is suited to all climatically adapted crops, 
including citrus. Incorporating barnyard manure and crop 
residue improves the soils water- and nutrient-holding 
capacities. 

This Rositas soil is well suited to homesites and urban 
areas, though its sandy texture affects use. Revegetating 
areas surrounding construction sites helps to control soil 
blowing. Windbreaks are needed in most areas to pre- 
vent damage from blowing sand. Most climatically adapt- 
ed plants are suited for landscaping, but require a careful 
program of irrigation and fertilization. 

Septic tank absorption fields generally function well, 
but there is a hazard of ground water contamination from 
septic tank effluent because of rapid permeability. If a 
perched water table builds up with heavy use of absorp- 
tion fields, widely spaced tile drains can reduce the con- 
dition. Tile and absorption fields need to be designed to 
filter septic effluent through several feet of soil before it 
enters the tile drain. 

This soil is too permeable to be good material for 
water impoundments. Ponds and reservoirs need an im- 
pervious lining to prevent seepage. 

This soil has fair potential for desert wildlife habitat. 
Some areas support good stands of creosotebush and 
other shrubs, including white bursage, ephedra, desert 
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buckwheat, and mesquite, which provide food and cover 
for rabbits, quail, and doves. 

This map unit is in capability unit 1115-4, irrigated, and 
capability subclass Ville, dryland. The Storie index rating 
is 56. 


134—Rositas fine sand, 9 to 30 percent slopes. 
This very deep, somewhat excessively drained, strongly 
sloping or moderately steep soil formed in eolian sands 
of diverse origin. Elevation is 150 to 350 feet. 

Included with this soil in mapping are some areas of 
Hositas soils that have slopes of less than 9 percent. 
Included soils make up about 10 percent of the unit. 

Typically, this Rositas soil is reddish yellow fine sand 
to a depth of 60 inches. In some places the soil is loamy 
fine sand, or the soil colors are less bright. 

Permeability is rapid, and available water capacity is 
low. Surface runoff is slow, and the hazard of erosion is 
slight. The hazard of soil blowing is high. The effective 
rooting depth is 60 inches or more. 

This soil is used for desert recreation. 

There is limited potential for irrigated farming, but de- 
velopment depends on stabilization of moving sand 
dunes and protection from wind, as well as on an ade- 
quate supply of good quality irrigation water. Much land 
smoothing is needed for agricultural development. Sprin- 
kler and drip irrigation are the most efficient methods. 
Adequate design of the system is very important be- 
cause frequent irrigation is needed during summer. 

This soil is suited to all climatically adapted crops, 
including citrus. Incorporating barnyard manure and crop 
residue improves its water- and nutrient-holding capaci- 
ties. Use of all crop residue and minimum tillage help to 
control soil blowing. 

This Rositas soil is poorly suited to homesites and 
urban areas because of soil blowing and the sandy tex- 
ture. Revegetating disturbed areas around construction 
sites helps to control soil blowing. Use of farmstead 
windbreaks also helps to control soil blowing and en- 
hances the environment around buildings. 

Good irrigation and fertilization programs help to main- 
tain most climatically adapted landscaping plants. 

Septic tank absorption fields are moderately or severe- 
ly limited by slope, and there is a hazard of ground water 
contamination from septic tank effluent. 

This soil is too permeable and sloping to be good 
material for water impoundments. Ponds and reservoirs 
need an impervious lining to prevent rapid seepage. 

This soil has poor potential for desert wildlife habitat 
because of low precipitation and sparse shrub growth. 

This map unit is in capability unit Vle-4, irrigated, and 
capability subclass Ville, dryland. The Storie index rating 
is 49. 


135—Rositas fine sand, wet, 0 to 2 percent slopes. 
This very deep, nearly level soil is on flood plains and 
alluvial basin floors. !t formed in eolian and alluvial sedi- 
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ments of mixed origin. Elevation is 150 feet above sea 
level to 230 feet below. 

Included with this soil in mapping are areas of Vint 
loamy fine sand, and areas of Superstition, Carsitas, and 
Antho soils on East Mesa, which are affected by seep- 
age. 

Typically, this Rositas soil is reddish yellow fine sand 
to a depth of 60 inches or more. In some areas a fine 
textured stratum is at a depth of 40 to 60 inches. In 
some places soil color is less bright. 

Permeability is rapid, and available water capacity is 
low. Surface runoff is slow, and the hazard of erosion is 
slight. There is a high hazard of soil blowing and abra- 
sion to young plants. The soil is nonsaline or slightly 
saline throughout. The effective rooting depth is 60 
inches or more. Irrigation or seepage causes a perched 
water table at a depth of 36 to 60 inches, and the water 
table may rise to a depth of 18 inches during periods of 
heavy irrigation. 

This soil is used as cropland. It is suited to all climati- 
cally adapted crops, including citrus, and is preferred for 
spring melons because of suitable soil temperature. The 
soil washes easily from carrots and onions. Incorporating 
barnyard manure and crop residue improves the soil’s 
water- and nutrient-holding capacities. Proper crop resi- 
due use and minimum tillage help to control soil blowing. 

Sprinkler and drip irrigation are the most efficient 
means of watering crops. Because of rapid water intake 
rates, surface irrigation in borders and furrows requires 
runs of about 250 feet, high heads of water, and a grade 
of about 0.3 percent per 100 feet. Adequate irrigation 
system design is important because frequent irrigation is 
needed during summer. Widely spaced tile drains can 
prevent a high water table and provide leaching outlets 
to control salinity. 

This Rositas soil is suited to homesites and urban 
areas, though sandy texture and a high water table 
affect use. Revegetating disturbed areas around con- 
struction sites helps to control soil blowing. Sait-sensitive 
landscaping plants can be maintained by drainage. 

Limitations for septic tank absorption fields are a high 
water table and possible ground water contamination 
from septic tank effluent. Tile drainage prevents or re- 
duces these conditions, but obstacles to tile installation 
and poor access to outlets are common. Tile and ab- 
sorption fields need to be designed to fiiter septic efflu- 
ent through several feet of soil before it enters the tile 
drain. A central sewage system is better for homes on 
this soil than a septic tank system. 

This soil is too permeable to be good material for 
water impoundments, so ponds and reservoirs need an 
impervious lining to prevent seepage. 

irrigated areas of this soil have good potential for 
cottontail rabbits, jackrabbits, California quail, mourning 
dove, and ring-necked pheasant. Nonirrigated areas 
have poor potential for wildlife habitat because of low 
precipitation and sparse vegetation. To encourage added 
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wildlife populations, this soil can be ponded and man- 
aged as wetland for ducks, geese, and other wetland 
wildlife. 

This map unit is in capability unit IIIA, irrigated, and 
capability subclass Villw, dryland. The Storie index rating 
is 36. 


136—Rositas loamy fine sand, 0 to 2 percent 
slopes. This very deep, somewhat excessively drained, 
nearly level soil is on terraces. It formed in alluvial or 
eolian sands from diverse sources. Elevation is 35 feet 
to 300 feet. 

included with this soil in mapping are areas of Antho, 
Superstition, and Holtville soils and low dunes of Rositas 
fine sand. About 300 acres of this unit are Rositas soils 
that have gently undulating slopes of 2 to 5 percent. 
About 100 acres adjacent to Interstate 8 are shallow 
borrow areas with bottoms of sandy material containing 
a few lime segregations. About 10 acres, on East Mesa 
east of Holtville, have been excavated and lined as a 
holding pond for geothermal well effluent. 

Typically, the surface layer of this Rositas soil is light 
brown loamy fine sand about 4 inches thick. The under- 
lying material is pink and very pale brown fine sand to a 
depth of 60 inches, and is as much as 2 percent soft 
masses and concretions of lime. The segregated lime is 
not typical of the Rositas series. Some subsurface layers 
contain gravel or thin gravelly layers. The surface layer in 
some areas is fine sand or fine sandy loam. 

In some places there are soils that have a sandy 
profile containing a few soft lime segregations and a few 
thin lenses of fine sandy loam, silt loam, or silty clay 
loam. In other areas are soils that do not have apprecia- 
ble segregated lime. 

Permeability is rapid, and available water capacity is 
low. Surface runoff is slow, and the hazard of erosion is 
slight. There is a high hazard of soil blowing and abra- 
sion to young plants. The effective rooting depth is 60 
inches or more. 

This soil is used for desert recreation. 

There is potential for irrigated farming. Development 
depends on an adequate supply of good quality irrigation 
water, which entails land leveling or smoothing and care- 
ful irrigation design and management. Sprinkler and drip 
irrigation are the most efficient means of watering crops. 
Because of rapid water intake rates, surface irrigation 
requires runs of about 250 feet, high heads of water, and 
a grade of about 0.3 percent per 100 feet. Adequate 
irrigation system design is important because of the fre- 
quent irrigations needed during summer. № a perched 
water table develops, widely spaced tile drains can pro- 
vide leaching outiets to control salinity and lower the 
water table. Soil blowing can be controlled by proper 
crop residue use and minimum tillage. 

This soil is suited to all climatically adapted crops, 
including citrus. Incorporating barnyard manure and crop 
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residue improves the water- and nutrient-holding capaci- 
ties of this soil. 

This Rositas soil is well suited to homesites and urban 
areas, though its sandy texture affects use. Revegetating 
disturbed areas around construction sites helps to con- 
trol soil blowing. Most climatically adapted plants are 
suited to landscaping, but require a careful program of 
irrigation and fertilization. 

Septic tank absorption fields should function well but 
there is a hazard of ground water contamination from 
septic tank effluent because of rapid permeability. If a 
perched water table develops, widely spaced tile drains 
can reduce the condition. Tile and absorption fields need 
to be designed to filter septic effluent through several 
feet of soil before it enters the tile drain. 

This soil is too permeable to be good material for 
water impoundments, so ponds and reservoirs need an 
impervious lining to prevent seepage. 

This soil has poor potential for desert wildlife habitat 
because of low precipitation and sparse vegetation. 

This map unit is in capability unit 1118-4, irrigated, and 
capability subclass Vlile, dryland. The Storie index rating 
is 85. 


137—Hositas silt loam, 0 to 2 percent slopes. This 
very deep, somewhat excessively drained, nearly level 
soil is on flood plains, basins, and terraces. It formed in 
alluvial or eolian materials from diverse sources. Eleva- 
tion is 35 to 300 feet. 

Included with this soil in mapping are areas of Vint and 
Meloland soils and scattered coppice dunes of Rositas 
fine sand. 

Typically, the surface layer of this Rositas soil is pink 
silt loam about 12 inches thick. The underlying material 
is reddish yellow fine sand to a depth of 60 inches. In 
some places the surface layer is sand, clay loam, sandy 
clay loam, or fine sandy loam. Some areas have soil 
colors that are less bright. A few small areas of this soil 
have 1 to 5 percent soft masses of lime. 

Permeability is rapid, and available water capacity is 
low. Surface runoff is slow, and the hazard of water 
erosion is slight. There is a moderate hazard of soil 
blowing and abrasion to young plants. The effective root- 
ing depth is 60 inches or more. 

This soil has potential for irrigated farming, but devel- 
opment depends on an adequate supply of good quality 
water. Land smoothing is needed for sprinkler or drip 
irrigation. Land leveling is needed for surface irrigation, 
and this radically changes the characteristics of the soil 
if the sandy strata are exposed. For surface irrigation, 
fields need to be leveled to a grade of about 0.2 percent 
per 100 feet with runs no longer than 1/4 mile. An initial 
leaching for toxic salt reduction is needed in some 
places. Widely spaced tile drains can reduce a perched 
water table. Soil blowing can be controlled by proper 
crop residue use and minimum tillage. 


SOIL SURVEY 


This soil is suited to all climatically adapted crops, 
including citrus. Incorporating barnyard manure and crop 
residue helps maintain good tilth and improves water 
intake of the easily compacted surface layer. 

This Rositas soil is well suited to homesites and urban 
areas, though dustiness and sandy texture of the subsur- 
face layer affect use. Revegetating disturbed areas 
around construction sites help to reduce soil blowing. 
Most climatically adapted plants are suited for landscap- 
ing. 

Septic tank absorption fields can function well, but 
there is a hazard of ground water contamination from 
septic tank effluent in the permeable subsurface layers. 
If a perched water table builds up with heavy use of 
absorption fields, widely spaced tile drains can reduce 
the condition. However, obstacles to tile installation and 
poor access to outlets are common. Tile and absorption 
fields need to be designed to filter septic effluent 
through several feet of soil before it enters the tile drain. 

This soil is too permeable to be good material for 
water impoundments, so ponds and reservoirs need an 
impervious lining to prevent seepage. 

This soil has poor potential for desert wildlife habitat 
because of low precipitation and sparse vegetation. 

This map unit is in capability unit 118-1, irrigated, and 
capability subclass Ville, dryland. The Storie index rating 
is 90. 


138—Rositas-Superstition loamy fine sands. These 
nearly level soils formed in terrace sediment of West 
Mesa and are so intricately mixed that they are not 
separated on the soil map. Elevation is 30 to 300 feet. 

The Rositas soils are about 45 percent of the unit, and 
the Superstition soils about 35 percent. The remaining 
20 percent consists of Antho and Laveen soils; stratified 
soils that contain 1 to 4 percent, by volume, segregated 
lime and have contrasting layers of silt loam and fine 
sand to a depth of 40 inches; and a small area that has 
slopes of 2 to 5 percent. . 

About 35 acres of this unit near Plaster City are cov- 
ered with a plaster dump several feet thick. A few acres 
in the lower Borrego Valley adjoin and extend into an 
area mapped Sloping Gullied Land in San Diego County. 

The Rositas soil is very deep and somewhat exces- 
sively drained. It formed in alluvial or eolian material of 
diverse sources. Typically, the surface layer is light 
brown, loamy fine sand about 4 inches thick. The under- 
lying material is pink and very pale brown fine sand to a 
depth of 60 inches, and has as much as 2 percent soft 
masses and concretions of lime. The segregated lime is 
not typical of the Rositas series. 

Permeability of this Rositas soil is rapid, and available 
water capacity is low. Surface runoff is slow, and the 
hazard of erosion is slight. There is a high hazard of soil 
blowing and abrasion to young plants. The effective root- 
ing depth is 60 inches or more. 


IMPERIAL COUNTY, CALIFORNIA, IMPERIAL VALLEY AREA 


The Superstition soil is very deep and somewhat ex- 
cessively drained. It formed in sandy alluvial sediment of 
diverse origin. Typically, the surface layer is pink loamy 
fine sand about 6 inches thick. The underlying material is 
pink loamy fine sand about 11 inches thick, and has 
about 6 percent, by volume, prominent soft masses and 
concretions of lime. Below this is pink and pinkish white 
sand to a depth of several feet. Very few lime segrega- 
tions are below a depth of 36 inches. 

Permeability of this Superstition soil is moderately 
rapid, and available water capacity is moderate. Surface 
runoff is slow, and the hazard of erosion is slight. The 
hazard of soil blowing is high. The effective rooting depth 
is 60 inches or more. 

These soils are used for desert recreation and military 
ordnance impact areas. 

These soils have potential for irrigated farming, but 
development depends on an adequate supply of good 
quality irrigation water. Development also requires land 
leveling or smoothing and careful irrigation design and 
management. Sprinkler and drip irrigation are the most 
efficient means of watering crops on these soils. Be- 
cause of rapid water intake rates, surface irrigation re- 
quires a grade of about 0.3 percent per 100 feet, runs of 
about 250 feet, and high heads of water. Frequent irriga- 
tion is needed during summer. If a perched water table 
develops, widely spaced tile drains can control salinity 
and lower the water table. Soil blowing can be controlled 
by proper use of crop residue and minimum tillage. 

These soils are suited to all climatically adapted crops, 
including citrus. Incorporating barnyard manure and crop 
residue improves the soil's water- and nutrient-holding 
capacities. 

The soils are well suited to homesites and urban 
areas, though their sandy texture affects use. Revegetat- 
ing disturbed areas around construction sites helps to 
control soil blowing. Most climatically adapted plants are 
suited to landscaping, but require a careful program of 
irrigation and fertilization. 

Septic tank absorption fields can function well but 
there is a hazard of ground water contamination from 
septic tank effluent. f a perched water table builds up 
with heavy use of absorption fields, widely spaced tile 
drains can reduce the condition. Tile and absorption 
fields need to be designed to filter septic effluent 
through several feet of soil before it enters the tile drain. 

These soils are too permeable to be good material for 
water impoundments, so ponds and reservoirs need an 
impervious lining to prevent rapid seepage. 

These soils have poor potential for desert wildlife habi- 
tat because of low precipitation and sparse vegetation. 

This map unit is in capability unit 1115-4, irrigated, and 
capability subclass Ville, dryland. The Storie index rating 
is 85. 


139—Superstition loamy fine sand. This very deep, 
excessively drained, nearly level soil is on old terraces 
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and fans. it formed in sand alluvial sediment of diverse 
origin. Elevation is 40 to 300 feet|(fig. 11)] 

Included with this soil in mapping are small areas of 
Superstition soils that have slopes of 1 to 9 percent, and 
areas of Rositas, Antho, Holtville, and Laveen soils. 

Typically, the surface layer of this Superstition soil is 
pink loamy fine sand about 6 inches thick. The underly- 
ing material is pink loamy fine sand about 11 inches 
thick and has about 6 percent soft masses and concre- 
tions of lime. Below this, to a depth of several feet, is 
pink and pinkish white sand that has very few lime seg- 
regations below a depth of 36 inches. In some places 
the surface layer is fine sand or fine sandy loam. In other 
places there are strata of coarse sand or gravelly sand 
at a depth of 10 to 40 inches. 

Permeability is moderately rapid, and available water 
capacity is moderate. Surface runoff is slow, and the 
hazard of erosion is slight. There is slight to moderate 
hazard of soil blowing and abrasion to young plants. 
The effective rooting depth is 60 inches or more. 

This soil is used for desert recreation. 

The soil has potential for irrigated farming, but devel- 
opment depends on an adequate supply of good quality 
irrigation water. Land smoothing for sprinkler irrigation or 
land leveling for surface irrigation is required if this land 
is cultivated. Sprinkler and drip irrigation are the most 
efficient means of watering crops. Because of rapid 
water intake rates, surface irrigation requires a grade of 
about 0.3 percent, runs of about 250 feet, and high 
heads of water. Frequent irrigation is needed on this 
droughty soil during summer. If a perched water table 
develops, widely spaced tile drains can control salinity 
and lower the water table. Proper crop residue use and 
minimum tillage help to control soil blowing. 

This soil is suited to all climatically adapted crops, 
including citrus. incorporating barnyard manure and crop 
residue improves the soil's water- and nutrient-holding 
capacities. 

This Superstition soil is well suited to homesites and 
urban areas, though the sandy texture affects use. Heve- 
getating disturbed areas around construction sites helps 
to control soil blowing. Most climatically adapted plants 
are suited for landscaping, but require a careful program 
of irrigation and fertilization. 

Septic tank absorption fields can function well, but 
there is a hazard of ground water contamination from 
septic tank effluent. If a perched water table builds up 
with heavy use of absorption fields, widely spaced tile 
drains can reduce the condition. Tile and absorption 
fields need to be designed to filter effluent through sev- 
eral feet of soil before it enters the tile drain. 

This soil is too permeable to be good material for 
water impoundments, so ponds and reservoirs need an 
impervious lining to prevent seepage. 

This soil has poor potential for desert wildlife habitat 
because of low precipitation and sparse vegetation. 
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This map unit is in capability unit 1115-4, irrigated, and 
capability subclass Ville, dryland. The Storie index rating 
is 85. 


140—Torriorthents-Rock outcrop complex, 5 to 60 
percent slopes. This complex consists of areas of vol- 
canic extrusions along the southeastern edge of the 
Salton Sea, along the edge of Fish Creek Mountains 
bordering West Mesa, and in a few small areas on West 
Mesa. Elevation is 400 feet above sea level to 230 feet 
below. 

Soil material that has little or no profile development 
and contains variable amounts of rock fragments makes 
up about 80 percent of this unit; the remaining 20 per- 
cent is Rock outcrop. 

The Torriorthents are excessively drained soils formed 
in unconsolidated materials and range from very shallow 
on the upper slopes to many feet deep on the toe 
slopes. Most of these areas are more than 60 inches 
deep. Texture of the soil material ranges from loam to 
loamy sand. Rock fragments generally make up more 
than 15 percent and commoniy more than 35 percent by 
volume. 

Surface runoff is rapid, and the hazard of erosion is 
moderate. The permeability, available water capacity, 
and effective rooting depth are variable. 

The Rock outcrops are mostly rhyolitic rock materials 
in the volcanic extrusions along the Salton Sea, and are 
granitic rock in the Fish Creek Mountains. 

This complex is used for desert recreation and has 
poor potential for desert wildlife habitat. The igneous 
rock areas near the Salton Sea are used for road sur- 
face aggregate, riprap, and as a source of pumice build- 
ing blocks. Most areas have little other use or potential. 

This map unit is in capability subclass Vllle, dryland. 
The Storie index rating is 9. 


141—Torriorthents and Orthids, 5 to 30 percent 
slopes. This unit is made up of deep, well drained to 
excessively drained soils on terrace escarpments and 
old alluvial fans dissected by geologic erosion. Local 
relief is less than 25 feet. The soils formed in mixed, 
unconsolidated alluvial sediment. Elevation is 350 feet 
above sea level to 200 feet below. 

Torriorthents have little or no profile development. The 
Orthids have significant lime accumulation or other evi- 
dence of profile development. Delineated areas of this 
unit may contain both of the major soils, or only one. 

Included with this unit in mapping are some dissected 
areas of Superstition and Laveen soils. Saline areas are 
common. This unit adjoins Sloping Gullied Land in San 
Diego County and is used to delineate the same kind of 
landscape along the county line in the lower Borrego 
Valley. About 120 acres of channeled Rositas soils that 
have slopes of 1 to 5 percent are included with this unit 
in the lower Borrego Valley. 

Permeability of the Torriorthents and Orthids ranges 
from slow to rapid, and available water capacity is low to 
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very high. Surface runoff is rapid, and the hazard of 
erosion is high. The effective rooting depth is 60 inches 
or more. 

These soils are used for desert recreation. 

The soils in their natural state are not suited to farm- 
ing. Development and reclamation for irrigation is possi- 
ble, but is not considered economically feasible. 

Limitations and potentials for homesite and urban uses 
can be determined only by onsite investigation of the soil 
materials. 

These soils have poor potential for desert wildlife habi- 
tat because of low precipitation and sparse vegetation. 

This map unit is in capability subclass Ville. The Storie 
index rating is less than 20. 


142—Vint loamy very fine sand, wet. This very 
deep, nearly level soil is on basin floors and flood plains. 
It formed in alluvial and eolian sediments from diverse 
sources. Elevation is 35 feet above sea level to 230 feet 
below. 

Typically, the surface layer of this Vint soil is light 
brown loamy very fine sand about 10 inches thick. This 
is underlain by pink and light brown loamy fine sand to a 
depth of 60 inches, with several thin tenses of heavy silt 
loam between depths of 10 and 40 inches. In some 
places the surface layer is loam, very fine sandy loam, 
and fine sandy loam. 

Irrigation has caused a perched water table at a depth 
of 36 to 60 inches. The water table may rise to a depth 
of 18 inches below the surface during periods of heavy 
irrigation. 

Permeability of this Vint soil is moderately rapid, and 
available water capacity is moderate. Surface runoff is 
slow, and the hazard of erosion is slight. There is a 
moderate hazard of soil blowing and abrasion to young 
plants. The soil is nonsaline or slightly saline throughout. 
The effective rooting depth is 60 inches or more. 

This soil is used for all climatically suited field crops, 
vegetable crops, and citrus. 

If irrigated, this soil is well suited to growing carrots 
and onions because the roots can be cleaned easily. 
Sprinkler and drip irrigation are the most efficient means 
of watering crops. Because of rapid water intake rates, 
surface irrigation on borders and furrows requires runs of 
about 300 feet, high heads of water, and a slope of 
about 0.3 percent per 100 feet. Widely spaced tile drains 
can prevent a high water table and provide leaching 
outlets for salinity control. Proper crop residue use and 
minimum tillage help to control soil blowing. 

This Vint soil is suited to homesites and urban areas, 
though sandy texture of the soil and high water table 
affect use. Revegetating disturbed areas around con- 
struction sites helps to control soil blowing. Drainage can 
maintain salt-sensitive landscaping plants. 

Limitations for septic tank absorption fields are a high 
water table and possible ground water contamination 
from septic tank effluent. Tile drainage prevents or re- 
duces this condition, but obstacles to tile installation and 
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poor access to outlets are common. Tile and absorption 
fields need to be designed to filter septic effluent 
through several feet of soil before it enters the tile drain. 
A central sewage system is better for homes than a 
septic tank system. 

This soil is too permeable to be good material for 
water impoundments, so ponds and reservoirs need an 
impervious lining to prevent seepage. 

Irrigated areas have good potential for cottontail rab- 
bits, jackrabbits, California quail, mourning dove, and 
ring-necked pheasant. Nonirrigated areas have poor po- 
tential for wildlife habitat because of low precipitation 
and sparse vegetation. To encourage added wildlife pop- 
ulations, this soil can be ponded and managed as wet- 
land habitat for ducks, geese, and other wetland wildlife. 

This map unit is in capability unit Ilw-4, irrigated, and 
capability subclass Villw, dryland. The Storie index rating 
is 57. 


143—Vint fine sandy loam. This very deep, well 
drained, nearly level soil is on flood plains, basins, and 
terraces. It formed in alluvial or eolian materials from 
diverse sources. Elevation is 35 to 300 feet. 

In some areas the soil has strata of fine sand, very 
fine sand, loamy very fine sand, and silt loam, which 
average fine sandy loam. Included with this soil in map- 
ping are areas of Rositas, Indio, and Meloland soils, and 
some areas of coppice dunes of Rositas fine sand. 

Typically, the surface layer of this Vint soil is pinkish 
gray fine sandy loam about 12 inches thick. The underly- 
ing material is stratified light brown and pink loamy fine 
sand to a depth of 60 inches. Several thin lenses of silt 
loam, fine sand, very fine sand, or loamy very fine sand 
are at a depth between 10 and 40 inches. In some areas 
the surface layer is silt loam or clay loam. 

Permeability is moderately rapid, and available water 
capacity is moderate. Surface runoff is slow, and the 
hazard of erosion is slight, although geologic erosion has 
etched most areas with rills and arroyos. The hazard of 
soil blowing is moderate. The effective rooting depth is 
60 inches or more. 

This soil is used for desert recreation. 

The soil has potential for irrigated farming, but devel- 
opment depends on an adequate supply of good quality 
water. Sprinkler and drip irrigation require land smooth- 
ing. Land leveling is needed to prepare the ground for 
surface irrigation, though it radically changes the charac- 
teristics of this soil if the sandy substratum is exposed. 
For surface irrigation, field slope needs to be about 0.2 
percent per 100 feet and runs not longer than 1/4 mile. 
An initial leaching for toxic salt reduction is needed in 
some areas. If a perched water table develops, widely 
spaced tile drains can control salinity and lower the 
water table. 

This soil is suited to all climatically adapted crops, 
including citrus. Incorporating barnyard manure and crop 
residue helps maintain good tilth and improves water 
intake of the easily compacted surface layer. Proper crop 
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residue use and minimum tillage can help to control soil 
blowing. 

This Vint soil is well suited to homesites and urban 
areas, though dustiness and sandy soil materials affect 
use. Revegetating disturbed areas around construction 
sites helps to control soil blowing. Most climatically 
adapted plants are suitable for landscaping. 

Septic tank absorption fields can function well but 
there is a hazard of ground water contamination from 
septic tank effluent in the permeable subsurface strata. If 
a perched water table builds up with heavy use of ab- 
sorption fields, widely spaced tile drains can reduce the 
condition. However, obstacles to tile installation and poor 
access to outlets are common. Tile and absorption fields 
need to be designed to filter septic effluent through sev- 
eral feet of soil before it can enter the tile drain. 

This soil is too permeable to be good material for 
water impoundments, so ponds and reservoirs need an 
impervious lining to prevent seepage. 

This soil has poor potential for desert wildlife habitat 
because of low precipitation and sparse vegetation. 

This map unit is in capability unit 115-1, irrigated, and 
capability subclass Ville, dryland. The Storie index rating 
is 100. 


144—Vint and Indio very fine sandy loams, wet. 
This undifferentiated unit consists of deep, nearly level 
soils on the bed of old Lake Cahuilla. The soil bodies are 
irregular in shape and may consist of one or both of the 
major members in an unpredictable pattern. Elevation is 
35 feet above sea level to 230 feet below. 

Included with these soils in mapping are areas of Rosi- 
tas and Meloland soils. 

Irrigation has caused a perched water table in these 
soils at a depth of 36 to 60 inches. The water table may 
rise to a depth of 18 inches below the surface during 
periods of heavy irrigation. 

Vint very fine sandy loam, wet, is very deep. It formed 
in alluvial and eolian sediments from diverse sources. 
Typically, the surface layer is light brown very fine sandy 
loam about 10 inches thick. The underlying material is 
stratified light brown and pink loamy fine sand and has 
thin lenses of silt loam to a depth of 40 inches. Below 
this is pinkish gray and light brown silty clay to a depth 
of 60 inches. In some places the surface layer is clay 
loam or sandy clay loam. In other places the silty clay 
substratum is at a depth of less than 40 inches. 

This Vint soil has moderately rapid permeability to a 
depth of 40 inches, and slow permeability below this 
depth. Available water capacity is moderate. Surface 
runoff is slow, and the hazard of erosion is slight. The 
hazard of soil blowing is moderate. The soil is nonsaline 
to moderately saline to a depth of about 40 inches and 
slightly saline below this depth. The effective rooting 
depth is 60 inches or more. 

Indio very fine sandy loam, wet, is deep. It formed in 
alluvial and eolian sediments from diverse sources. Typi- 
cally, the surface layer is light brown very fine sandy 
loam about 12 inches thick. The underlying material is 
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Stratified light brown and pink light silt loam and loamy 
very fine sand to a depth of 40 inches. Below this is 
pinkish gray and light brown silty clay to a depth of 60 
inches. In some areas the surface layer is clay loam or 
sandy clay loam. In other areas the silty clay substratum 
is at a depth of less than 40 inches. 

Indio very fine sandy loam, wet, has moderate perme- 
ability to a depth of 40 inches and slow permeability 
below this depth. Available water capacity is high to very 
high. Surface runoff is slow, and the hazard of erosion is 
slight. The hazard of soil blowing is moderate. The soil is 
nonsaline to a depth of about 40 inches, but it is slightly 
saline below this depth. The effective rooting depth is 60 
inches or more. 

These soils are used as cropland. 

The soils are suited to all field and vegetable crops of 
the area. They are not well suited to citrus because of a 
perched water table and anaerobic conditions for a short 
time after irrigation, but are preferred for spring melons 
because of favorable soil temperature. The soils wash 
easily from carrots and onions. incorporating barnyard 
manure and crop residue improves the tilth and the 
water- and nutrient-holding capacities of these easily 
compacted soils. Proper crop residue use and minimum 
tillage can help to control soil blowing. 

Suitable irrigation methods are border, furrow, corruga- 
tion, and sprinkler. Border and furrow are used for most 
crops, but sprinkler is commonly used to germinate such 
delicate, high value crops as lettuce. For efficient surface 
irrigation, fields need to be leveled to a grade of about 
0.2 percent per 100 feet with runs no longer than 1/4 
mile. Moderately spaced tile drains can control the 
perched water table that forms on top of the slowly 
permeable layers and can provide leaching outlets for 
salinity control. If the tile system is adequate, salinity can 
be controlled by ordinary irrigation management. 

These soils are moderately well suited to homesites 
and urban areas, though dustiness and a high water table 
affect use. Revegetating disturbed areas around con- 
struction sites helps to control dustiness. 

Salt-sensitive landscaping plants generally need drain- 
age. 

Limitations for septic tank absorption fields are a high 
water table and slow permeability in the clayey substra- 
tum. Tile drainage prevents or reduces water table condi- 
tions, but obstacles to tile installation and poor access to 
outlets are common. Tile and absorption fields need to 
be designed to filter septic effluent through several feet 
of soil before it can enter the tile drain. A central sewage 
system is better for homes than a septic tank system. 

In water impoundments such as reservoirs and fish 
ponds, excessive seepage can be avoided by mixing and 
compacting the loamy surface layer with the clayey sub- 
stratum. Large ponds need bank protection by riprap or 
by such vegetation as bermudagrass to prevent wave 
erosion. 

Irrigated areas of this soil have good potential for 
cottontail rabbits, jackrabbits, California quail, mourning 
dove, and ring-necked pheasant. Nonirrigated areas 
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have poor potential for wildlife habitat because of low 
precipitation and sparse vegetation. To encourage added 
wildlife populations, these soils can be ponded and man- 
aged as wetland habitat for ducks, geese, and other 
wetland wildlife. 

This map unit is in capability unit llw-3, irrigated, and 
capability subclass Villw, dryland. The Storie index rating 
is 60. 


Use and management of the soils 


The soil survey is a detailed inventory and evaluation 
of the most basic resource of the survey area—the soil. 
It is useful in adjusting land use, including urbanization, 
to the limitations and potentials of natural resources and 
the environment. Also, it can help avoid soil-related fail- 
ures in uses of the land. 

While a soil survey is in progress, soil scientists, con- 
servationists, engineers, and others keep extensive 
notes about the nature of the soils and about unique 
aspects of behavior of the soils. These notes include 
data on erosion, drought damage to specific crops, yield 
estimates, flooding, the functioning of septic tank dispos- 
al systems, and other factors affecting the productivity, 
potential, and limitations of the soils under various uses 
and management. In this way, field experience and 
measured data on soil properties and performance are 
used as a basis for predicting soil behavior. 

Information in this section is useful in planning use 
and management of soils for crops and pasture, 
as sites for buildings, highways and other transpor- 
tation systems, sanitary facilities, and parks and other 
recreation facilities, and for wildlife habitat, From the 
data presented, the potential of each soil for specified 
land uses can be determined, soil limitations to these 
land uses can be identified, and costly failures in houses 
and other structures, caused by unfavorable soil proper- 
ties, can be avoided. A site where soil properties are 
favorable can be selected, or practices that will over- 
come the soil limitations can be planned. 

Planners and others using the soil survey can evaluate 
the impact of specific land uses on the overall productiv- 
ity of the survey area or other broad planning area and 
on the environment. Productivity and the environment 
are closely related to the nature of the soil. Plans should 
maintain or create a land-use pattern in harmony with 
the natural soil. 

Contractors can find information that is useful in locat- 
ing sources of sand and gravel, roadfill, and topsoil. 
Other information indicates the presence of wetness or 
very firm soil horizons that cause difficulty in excavation. 

Health officials, highway officials, engineers, and many 
other specialists also can find useful information in this 
soil survey. The safe disposal of wastes, for example, is 
closely related to properties of the soil. Pavements, 
sidewalks, campsites, playgrounds, lawns, and trees and 
shrubs are influenced by the nature of the soil. 
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Crops and pasture 


The major management concerns in the use of the 
soils for crops and pasture are described in this section. 
In addition, the system of land capability classification 
used by the Soil Conservation Service is explained, and 
the estimated yields of the main crops and hay plants 
are presented for soils that are cultivated. 

This section provides information about the overall ag- 
ricultural potential of the survey area and about the man- 
agement practices that are needed. The information is 
useful to equipment dealers, land improvement contrac- 
tors, fertilizer companies, processing companies, plan- 
ners, conservationists, an others. For each kind of soil, 
information about management is presented in the sec- 
tion “Soil maps for detailed planning.” Planners of man- 
agement systems for individual fields or farms should 
also consider the detailed information given in the de- 
scription of each soil. 

Approximately 500,000 acres of the survey area were 
used for crops and pasture in 1974, according to the 
Imperial Irrigation District’s Annual Inventory of Areas 
Receiving Water. Of this total about 160,000 acres were 
alfalfa, and about 15,000 acres were irrigated pasture 
grasses. About 8,000 acres were orchards and aspara- 
gus fields. Approximately 80,000 acres were double 
cropped with vegetables or melons followed by a small 
grain. Most of the remaining acreage was used for field 
crops including cotton, sugar beets, wheat, barley, and 
sorghum. 

Almost all of the present irrigated acreage is served by 
Colorado River water by means of gravity canals and 
field head ditches. Irrigation is principally supplied by 
gravity surface methods. 

In addition, about 400,000 acres within the survey area 
are desertland that has potential for irrigated farming. 
Most of this area is public domain or military reserva- 
tions. Development of agriculture is restricted by lack of 
irrigation water, and the present allotment of Colorado 
River water for this area cannot be extended much fur- 
ther. Ground water supplies are limited, they recharge 
very slowly, and in many places are of poor quality. 
Unless the Colorado River flow is augmented from areas 
outside its watershed, or the costs of desalinized water 
drop tremendously, there is little prospect of extensive 
increase in irrigated acreage. Most of the desert areas 
are above the present gravity water delivery and would 
require pump systems. If these lands are developed for 
irrigated farming, many areas will need drainage. 

Salinity control is the major soil management concern 
in the Imperial Valley Area. Soluble salts were present in 
most of the soils at the time the soils were deposited. 
More than a ton of salt is left in the land with every acre 

foot of irrigation water. If just enough water is added to 
replace evapotranspiration losses, the salts accumulate 
in the root zone until the soil is too saline for crop 
growth. Salinity is controlled by leaching or flushing the 
salts down through the soil below the root zone by 
means of generous irrigation or by ponding water on the 
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Soil surface. Effective leaching depends on good drain- 
age. If a perched water table develops during leaching, 
the salts will be brought back up into the root zone by 
capillary water rising from the table. 

Areas of good natural drainage are rare in the irrigated 
lands of Imperial Valley. Because of the stratified soils, 
vertical water movement is restricted and perched water 
tables develop under irrigation. These tables are con- 
trolled more effectively by lateral drains, such as tile or 
open ditches, than by pumping from wells. The optimum 
distance between drains is a function of soil permeability. 
Such fine textured soils as the Imperial soils are slowly 
permeable and need closely spaced drains. In soils with 
rapid permeability, such as the sandy Rositas soils, 
water tables can be controlled with widely spaced drains. 
The depth of drains is limited by the difficulty of main- 
taining gravity outlets, but the drain systems are de- 
signed to keep water tables below 4.5 feet to inhibit 
capillary rise to the soil surface. Open drains are effec- 
tive, but take up space, divide land into small parcels, 
and require frequent maintenance. For these reasons tile 
systems are preferred for field drainage. A trunk system 
of open drains serves to carry tile discharge and irriga- 
tion waste water to the Salton Sea. 

Irrigation water management is extremely important in 
this area. Good management can supply plant needs 
and flush salts from the root zone without excessive 
waste of a limited water supply. Knowledge of the soil's 
water intake rate is used to design proper field slope and 
length of irrigation run, or to select sprinkler application 
rates. For example, the Imperial silty clay has a slow 
water intake rate. For surface irrigation, fields on this soil 
should be leveled to a very gentle slope so that the 
water flows slowly over the surface and has time to sink 
into the soil before it reaches the far end of the field. 
Long irrigation runs, up to 1/2 mile in length, cause little 
reduction in irrigation efficiency. On soils with rapid water 
intake rates, such as Rositas fine sand, the water sinks 
into the soil so quickly that runs must be reduced to 300 
feet or less for efficient surface irrigation. 

Irrigation system design can be improved by knowl- 
edge of the water-holding capacity of soils. A soil with 
relatively low water-holding capacity, such as Rositas 
fine sand, should be irrigated every 3 to 4 days in hot 
months in summer avoid stress to certain crops, while 
the same crop on Indio loam could last more than a 
week without distress. Detailed recommendations for irri- 
gation are given in the “Irrigation Guide for the Imperial 
Valley”, U. S. Department of Agriculture, Soil Conserva- 
tion Service. 

Fertilization of crops and pasture depends partly on 
the soil properties and partly on crop requirements. In 
general, all crops except legumes must have their nitro- 
gen requirements supplied by fertilizer. In the fine tex- 
tured soils denitrification is rapid under the temporary 
anaerobic conditions in the soil following irrigation. In the 
sandy textured soils the nitrate ion is readily leached 
below plant roots. For these reasons split nitrogen appli- 
cations, made at different times, are more efficiently uti- 
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lized by plants than the same amount of nitrogen applied 
at one time. There is little carry-over of nitrogen fertilizer 
from the previous crop. 

In all Imperial Valley soils, phosphorus applications in 
the form of superphosphate react rapidly with the free 
lime to form very weakly soluble calcium phosphate 
compounds. Many fields have a long history of phos- 
phate fertilization, and many crops show little response 
to added phosphate on these fields. Phosphorus applied 
to row crops is most efficiently utilized when banded 
near the seed. Banding sulphuric acid near the plant row 
can lower the pH of a small volume of these moderately 
alkaline soils and make the phosphorus in this zone 
more available to plant roots. 

Potassium is present in all soils in adequate amounts. 
Crops do not show a response to potassium fertilizers, 
even on sandy soils. 

Fertilization recommendations for crops and pasture in 
the Imperial Valley are available from the University of 
California Agricultural Extension Service, Imperial County 
Court House, EI Centro, California. 

There are no known instances of trace nutrient defi- 
ciency or toxicity for the commonly grown crops on soils 
of this area. Slight yellowing of citrus leaves is noted in 
cool weather, but the symptoms clear up in the warmer 
months. 

Soil amendments such as gypsum, sulphur, and sul- 
phuric acid have no appreciable affect on these moder- 
ately alkaline, calcareous soils. Such fine textured soils 
as the Imperial series have slow permeability, but this is 
related to texture, not adsorbed sodium. The imperial 
soils usually contain free gypsum. Acid amendments of 
sulphur or sulphuric acid will form more gypsum from the 
free lime in the soil, but acid would have to be applied in 
astronomical amounts to react with all the free lime, 
which buffers the pH near 8. 

Barnyard manure is a plentiful by-product of the large 
cattle feeding industry in Imperial Valley. It is a valuable 
Source of nitrogen, phosphorus, and organic matter. 
However, it does contain undesirable salt and weed 
seeds, but the salt additions from manure are small 
compared to the salts added by irrigation water. The 
relative cost of plant nutrients from manure versus the 
same nutrients from chemical fertilizer is the major factor 
in manure use on the land. The organic matter in manure 
is an added benefit, improving soil tilth, water intake, 
available water capacity, and base exchange capacity. 

Soil erosion is not a serious concern in this area of 
low rainfall and nearly level soils, although limited areas 
next to the river bluffs and deep drains have a special 
hazard of erosion. Irrigation water escaping from fields 
next to deep channels can cause rapid piping or gulley 
erosion, trenching fields and cutting field roads and 
ditches A special erosion control practice, the 
underground barrier, is used to prevent gopher tunnels 
from causing erosion along the edges of fields next to 
deep drains. The underground barrier is a thin concrete 
wall, poured in place by a slip form attached to a deep 
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subsoil shank, and pulled through the soil by a heavy 
tractor. 

Some fields along the desert edge are subject to 
damage by runoff from adjacent desert areas. Many 
areas are protected by storm dikes that divert the runoff 
to storm channels. 

Wind erosion and soil blowing are serious problems 
mainly along the desert edges. Windblown sand from the 
desert fills ditches, covers crops, and alters field levels. 
Tamarisk or athel tree windbreaks are the usual means 
of coping with the problem. These trees are hardy, 
dense, sait-tolerant, fast growing, and easily propagated 
from cuttings. They should not be planted within 200 teet 
of tile drains because the roots grow into the tile lines 
and clog them. These trees are easily windthrown and 
should not be planted too close to structures that could 
be damaged by blown-down trees. 

Use of crop residue as a means of improving soil 
organic matter is a controversial subject in this area. 
These desert soils are low in organic matter, and crop 
residues are a convenient source of organic matter 
which improves the tilth, porosity, and water intake 
rates of fine textured soils, such as the Imperial and 
Holtville soils. In sandy soils, such as the Rositas and 
Niland soils, organic matter improves the base exchange 
capacity and available water capacity. 

Growers commonly burn straw and stubble with the 
belief that burning helps control weeds, insects, and dis- 
ease. Growers also contend that crop residues tie up 
available nitrogen for some time after the residues are 
incorporated into the soil. The smoke from burning crop 
residues is a serious concern of air pollution authorities, 
who regulate agricultural burning. If growers can handle 
their pest contro! problems by other means than burning, 
they can benefit from the addition of organic matter in 
crop residues. Planting dates and fertilizer applications 
can be adjusted to compensate for the nitrogen tied up 
in decomposing crop residues. 


Yields per acre 


The average yields per acre that can be expected of 
the principal crop der a high level of management 
are shown inl table а In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. Ab- 
sence of an estimated yield indicates that the crop is not 
suited to or not commonly grown on the soil or that a 
given crop is not commonly irrigated. 

The estimated yields were based mainly on the experi- 
ence and records of farmers, conservationists, and ex- 
tension agents. Results of field trials and demonstrations 
and available yield data from nearby counties were also 
considered. 

The yields were estimated assuming that the latest soil 
and crop management practices were used. Hay and 


IMPERIAL COUNTY, CALIFORNIA, IMPERIAL VALLEY AREA 


pasture yields were estimated for the most productive 
varieties of grasses and legumes suited to the climate 
and the soil. A few farmers may be obtaining average 
yields higher than those shown in 

The management needed to achieve the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Such management provides drainage, ero- 
sion control, and protection from flooding; the proper 
planting and seeding rates; suitable high-yielding crop 
varieties; appropriate tillage practices, including time of 
tillage and seedbed preparation and tilling when soil 
moisture is favorable; control of weeds, plant diseases, 
and harmful insects; favorable soil reaction and optimum 
levels of nitrogen, phosphorus, potassium, and trace ele- 
ments for each crop; effective use of crop residues, 
barnyard manure, and green-manure crops; harvesting 
crops with the smallest possible loss; and timeliness of 
all fieldwork. 

Crops other than those shown іф table 4]are grown in 
the survey area, but estimated yields are not included 
because the acreage of these crops is small. The local 
offices of the Soil Conservation Service and the Cooper- 
ative Extension Service can provide information about 
the management concerns and productivity of the soils 
for these crops. 


Capability classes and subclasses 


Capability classes and subclasses show, in a general 
way, the suitability of soils for most kinds of field crops. 
The soils are classed according to their limitations when 
they are used for field crops, the risk of damage when 
they are used, and the way they respond to treatment. 
The grouping does not take into account major and gen- 
erally expensive landforming that would change slope, 
depth, or other characteristics of the soils; does not take 
into consideration possible but unlikely major reclamation 
projects; and does not apply to crops that require special 
management. Capability classification is not a substitute 
for interpretations designed to show suitability and limita- 
tions of groups of soils for rangeland, for forest trees, or 
for engineering purposes. 

In the capability system, all kinds of soil are grouped 
at three levels: capability class, subclass, and unit. 
These levels are defined in the following paragraphs. A 
survey area may not have soils of all classes. 

Capability classes, the broadest groups, are designat- 
ed by Roman numerals | through Vill. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use. The classes are defined as 
follows: 

Class | soils have few limitations that restrict their use. 

Class || soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class III soils have severe limitations that reduce the 
choice of plants, or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
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the choice of plants, or that require very careful manage- 
ment, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIH soils and landforms have limitations that 
nearly preclude their use for commercial crop production. 

Capability subclasses are soi! groups within one class; 
they are designated by adding a small letter, e, w, $, or 
с, to the class numeral, for example, lle. The letter е 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly cor- 
rected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is too cold 
or too dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. 

Capability units are soil groups within the subclasses. 
The soils in one capability unit are enough alike to be 
suited to the same crops and pasture plants, to require 
similar management, and to have similar productivity. 
Thus, the capability unit is a convenient grouping for 
making many statements about management of soils for 
cropland. Capability units are generally designated by 
adding an Arabic numeral to the subclass symbol, for 
example, Ills-3 or IVe-5. The numbers used to designate 
units within the subclasses are as follows: 

0.—Indicates that a problem or limitation is caused by 
stony, cobbly, or gravelly material in the substratum. 

1.—Indicates that a problem or limitation is caused by 
slope or by actual or potential erosion hazard. 

2.—Indicates that а problem or limitation of wetness is 
caused by poor drainage or flooding. 

3.—Indicates that a problem or limitation of slow or 
very slow permeability of the subsoil or substratum is 
caused by a clayey subsoil or a substratum that is semi- 
consolidated. 

4.—Indicates that a problem or limitation is caused by 
sandy or gravelly soils with a low available water-holding 
capacity. 

5.—Indicates that a problem of limitation is caused by 
a fine textured or very fine textured surface layer. 

§.—Indicates that a problem or limitation is caused by 
salt or alkali. 

7.—Indicates that a problem or limitation is caused by 
rocks, stones, or cobblestones. 

8.—Indicates that a problem or limitation exists in the 
root zone, which generally is less than 40 inches over 
massive bedrock and lacks moisture for plants. 

9.—Indicates that a problem or limitation is caused by 
low or very low fertility, acidity, or toxicity that cannot be 
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corrected by adding normal amounts of fertilizer, lime, or 
other amendments. 

No unit designations are shown for class | soils since 
soil characteristics are similar for all soils in this class. 
Unit designations are also deleted from class VIII soils 
since these soils are not intensively managed for crop- 
land. 

Capability groupings are identified in the description of 
each soil mapping unit in the section “Soil maps for 
detailed planning”. 

The system of numbering units is statewide, and not 
all the units that have been established in the state are 
represented in this soil survey area. 

Basic assumptions applied in grouping the soils of the 
area into capability classes, subclasses, and units are 
given in the following paragraphs. 

The climate generally favors the development of inten- 
sive irrigated farming. Some temperature-inversion belts 
occur which are utilized for frost-sensitive winter crops. 
The relative frost hazard is not considered in this land 
classification. 

It is also assumed that rainfall is insufficient to provide 
a sustained yield of native forage or crop plants without 
irrigation. Therefore, all soils unsuited for irrigation be- 
cause of stoniness, permanent high water table, or steep 
slope are placed in Class VIII. Soils not presently irrigat- 
ed are classified on the same basis as land under irriga- 
tion. 

It is assumed that irrigation water is available to all 
irrigable land within the survey area either by diversion 
from the Colorado River or from wells. It is also recog- 
nized that this water has high salinity hazards and is 
toxic to some crops. This requires provision for drainage 
on nearly all irrigated lands within the survey area. The 
installation, operation, and maintenance of drainage facil- 
ities is considered a continuing problem, and is recog- 
nized in this land classification. 

Flood damage is not considered a permanent limita- 
tion on use and management of the land, although in 
some cases flood control projects are needed to remove 
flood hazards. It is assumed that floods on the Colorado 
River have been effectively controlled. 

it is also assumed that the level of management main- 
tained can sustain the productive capacity of the soil 
resource and is within the practical ability of the majority 
of farmers in the area. 


Storie index rating 


Gordon L. Huntington, lecturer and soil specialist, Department of 
Land, Air and Water Resources, University of California, Davis, pre- 
pared this section. 


The soils of the Imperial County Area are rated ac- 
cording to the Storie Index (7, 8). This index expresses 
numerically the relative degrees of suitability of a soil for 
general intensive agriculture as it exists at the time of 
evaluation. The rating is based on soil characteristics 
only, and is obtained by evaluating such factors as soil 
depth and permeability, surface texture, drainage, salin- 
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ity, and relief. Factors not considered are availability of 
water for irrigation, climate, and distance from markets 
that might determine the desirability of growing certain 
plants in a given locality. Therefore, in itself, the index 
should not be considered as a direct indicator of land 
value. However, where economic factors are known to 
the user, the Storie index provides objective information 
for land tract value comparisons. In this report, the index 
rating is given at the end of each soil description. 

Four general factors are considered in the index rating: 
(A) the characteristics of the soil profile and soil depth; 
(B) the texture of the surface soil; (C) the dominant slope 
of the soil body; and (X) other factors more readily sub- 
ject to management or modification. In the Imperial 
County Area, the X factors include drainage, salinity, 
general nutrient level of the soil, erosion, and surface 
microrelief. For some soils, more than one of the latter 
conditions may be present and are included in the rating 
process. Each of the factors is evaluated on the basis of 
100 percent. À rating of 100 percent expresses the most 
favorable or ideal condition for general crop production; 
lower percentage ratings are assigned for conditions that 
are less favorable. Factor ratings are selected from 
tables prepared from data and observations that relate 
soil properties, plant growth, and crop yield (9). Where 
ranges of values exist for these factors in a given soil 
unit, the modal condition for each factor is used in as- 
signing a percentage rating. 

The index rating for a soil is obtained by multiplying 
the values assigned to the four factors, A, B, C, and X; 
thus any factor may dominate or control the final rating. 
For example, a soil unit such as Indio loam, wet, is a 
deep soil with a moderately permeable profile. This war- 
rants a rating of 100 percent for factor À. The soil has a 
loam surface texture that is easily tilled, warranting a 
rating of 100 percent for factor B. A smooth, nearly level 
surface to the soil justifies 100 percent for factor C. 
Natura! drainage altered by irrigation and seepage result- 
ing in the development of shallow, perched water tables 
within the soil warrants a rating of 60 percent for factor 
X. Multiplying these four factors gives a Storie index of 
60 for this soil. If the drainage problem can be effectively 
corrected, the Storie index can be revised upward by 
assigning an appropriate higher value to the X factor to 
reflect the improved drainage. 

Rating of each of the map units in this area are for the 
dominant soil or soils within the unit as described and do 
not take into account smaller inclusions of other soils. 
Soil complexes (i.e. Holtville-Imperial silty clay loams) are 
rated to reflect the proportion of the dominant soils simi- 
larly to the way fields containing several different soil 
map units can be rated. The latter is done by summing 
and averaging Storie index value for the soil units pres- 
ent weighted by the acreages of the units in the field. 

Soils are placed in six grades according to their suit- 
ability for general intensive farming as shown by their 
Storie index ratings. The grades and their range in index 
ratings are: 
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index 
rating 
Grade 1. BO tO 100 
Grade 2 
Grade 3 
Grade 4 
Grade 5 


Soils of Grade 1 are excellent or well suited to genera! 
intensive farming. Grade 2 soils are good or also well 
suited to general farming, although they are not as desir- 
able as soils in Grade 1. Grade 3 soils are only fairly well 
suited; Grade 4 soils are poorly suited; and Grade 5 soils 
are very poorly suited. Grade 6 consists of soils and land 
types that are not suited to farming. 


Engineering 


William D. Goddard, area engineer, Soil Conservation Service, 
helped to prepare this section. 


This section provides information about the use of 
soils for building sites, sanitary facilities, construction ma- 
terial, and water management. Among those who can 
benefit from this information are engineers, landowners, 
community planners, town and city managers, land de- 
velopers, builders, contractors, and farmers and ranch- 
ers. 

The ratings in the engineering tables are based on test 
data and estimated data in the “Soil properties" section. 
The ratings were determined jointly by soil scientists and 
engineers of the Soil Conservation Service using known 
relationships between the soil properties and the behav- 
ior of soils in various engineering uses. 

Among the soil properties and site conditions identified 
by a soil survey and used in determining the ratings in 
this section were grain-size distribution, liquid limit, plas- 
ticity index, soil reaction, depth to bedrock, hardness of 
bedrock that is within 5 or 6 feet of the surface, soil 
wetness, depth to a seasonal high water table, slope, 
likelihood of flooding, natural soil structure or aggrega- 
tion, in-place soil density, and geologic origin of the soil 
material. Where pertinent, data about kinds of clay min- 
erals, mineralogy of the sand and silt fractions, and the 
kind of adsorbed cations were also considered. 

On the basis of information assembled about soil prop- 
erties, ranges of values can be estimated for erodibility, 
permeability, corrosivity, shrink-swell potential, available 
water capacity, shear strength, compressibility, slope sta- 
bility, and other factors of expected soil behavior in engi- 
neering uses. As appropriate, these values can be ap- 
plied to each major horizon of each soil or to the entire 
profile. 

These factors of soil behavior affect construction and 
maintenance of roads, airport runways, pipelines, founda- 
tions for small buildings, ponds and small dams, irrigation 
projects, drainage systems, sewage and refuse disposal 
systems, and other engineering works. The ranges of 
values can be used to (1) select potential residential, 
commercial, industrial, and recreational uses; (2) make 
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preliminary estimates pertinent to construction in a par- 
ticular area; (3) evaluate alternative routes for roads, 
streets, highways, pipelines, and underground cables; (4) 
evaluate alternative sites for location of sanitary landfills, 
onsite sewage disposal systems, and other waste dis- 
posal facilities; (5) plan detailed onsite investigations of 
soils and geology; (6) find sources of gravel, sand, clay, 
and topsoil; (7) plan farm drainage systems, irrigation 
systems, ponds, terraces, and other structures for soil 
and water conservation; (8) relate performance of struc- 
tures already built to the properties of the kinds of soil 
on which they are built so that performance of similar 
structures on the same or a similar soil in other locations 
can be predicted; and (9) predict the trafficability of soils 
for cross-country movement of vehicles and construction 
equipment. 

Data presented ín this section are useful for land-use 
planning and for choosing alternative practices or gener- 
al designs that will overcome unfavorable soil properties 
and minimize soil-related failures. Limitations to the use 
of these data, however, should be well understood. First, 
the data are generally not presented for soil material 
below a depth of 5 or 6 feet. Also, because of the scale 
of the detailed map in this soll survey, small areas of 
soils that differ from the dominant soil may be included 
in mapping. Thus, these data do not eliminate the need 
for onsite investigations, testing, and analysis by person- 
nel having expertise in the specific use contemplated 

The information is presented mainly in tables [table 3] 
shows, for each kind of soil, the degree and kind o 


limitations for building site development| table 6, [for sani- 
tary facilities; and|table 8| for water management. 


[7] shows the suitability of each kind of soil as a source of 


construction materials. 

The information in the tables, along with the soil map, 
the soil descriptions, and other data provided in this 
survey, can be used to make additional interpretations 
and to construct interpretive maps for specific uses of 
land. 

Some of the terms used in this soil survey have a 
special meaning in soil science. Many of these terms are 
defined in the Glossary. 


Building site development 


The degree and kind of soil limitations that affect shal- 
low excavations, dwellings with and without basements, 
small commercial buildings, and local roads and streets 
are indicated павее slight limitation indicates that 
soil properties generally are favorable for the specified 
use; any limitation is minor and easily overcome. A mod- 
erate limitation indicates that soil properties and site fea- 
tures are unfavorable for the specified use, but the limi- 
tations can be overcome or minimized by special plan- 
ning and design. A severe limitation indicates that one or 
more soil properties or site features are so unfavorable 
or difficult to overcome that a major increase in con- 
struction effort, special design, or intensive maintenance 
is required. For some soils rated severe, such costly 
measures may not be feasible. 
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Shallow excavations are made for pipelines, sewer- 
lines, communications and power transmission lines, 
basements, open ditches, and cemeteries. Such digging 
or trenching is influenced by soil wetness caused by a 
seasonal high water table; the texture and consistence 
of soils; the tendency of soils to cave in or slough; and 
the presence of very firm, dense soil layers, bedrock, or 
large stones. In addition, excavations are affected by 
slope of the soil and the probability of flooding. Ratings 
do not apply to soil horizons below a depth of 6 feet 
unless otherwise noted. 

In the soil series descriptions, the consistence of each 
soil horizon is given, and the presence of very firm or 
extremely firm horizons, usually difficult to excavate, is 
indicated. 

Dwellings and small commercial buildings referred to 
плаве е ае built on undisturbed soil and have founda- 
tior toads of a dwelling no more than three stories high. 
Separate ratings are made for small commercial build- 
ings without basements and for dwellings with and with- 
out basements. For such structures, soils should be suffi- 
ciently stable that cracking or subsidence of the struc- 
ture from settling or shear failure of the foundation does 
not occur. These ratings were determined from esti- 
mates of the shear strength, compressibility, and shrink- 
swell potential of the soil. Soil texture, plasticity and in- 
place density, soil wetness, and depth to a seasonal 
high water table were also considered. Soil wetness and 
depth to a seasonal high water table indicate potential 
difficulty in providing adequate drainage for basements, 
lawns, and gardens. Depth to bedrock, slope, and large 
stones in or on the soil are also important considerations 
in the choice of sites for these structures and were 
considered in determining the ratings. Susceptibility to 
flooding is a serious hazard. 

Local roads and streets referred to in table 5 have an 
all-weather surface that can carry light to medium traffic 
all year. They consist of a subgrade of the underlying 
soil material; a base of gravel, crushed rock fragments, 
or soil material stabilized with lime or cement; and a 
flexible or rigid surface, commonly asphalt or concrete. 
The roads are graded with soil material at hand, and 
most cuts and filis are less than 6 feet deep. 

The load-supporting capacity and the stability of the 
soil as well as the quantity and workability of fill material 
available are important in design and construction of 
roads and streets. The classifications of the soil and the 
soil texture, density and shrink-swell potential are indica- 
tors of the traffic-supporting capacity used in making the 
ratings. Soil wetness, flooding, slope, depth to hard rock 
or very compact layers, and content of large stones 
affect stability and ease of excavation. 


Sanitary facilities 


Favorable soil properties and site features are needed 
for proper functioning of septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The nature of the 
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soil is important in selecting sites for these facilities and 
in identifying limiting soil properties and site features to 
be considered in design and installation. Also, those soil 
properties that affect ease of excavation or installation of 
these facilities will be of interest to contractors and local 
officials. [Table 6 shows the degree and kind of limita- 
tions of each soil for such uses and for use of the soil as 
daily cover for landfills. It is important to observe local 
ordinances and regulations. 

If the degree of soil limitation is expressed as s/ight, 
soils are generally favorable for the specified use and 
limitations are minor and easily overcome; if moderate, 
soil properties or site features are unfavorable for the 
specified use, but limitations can be overcome by special 
planning and design; and if severe, soil properties or site 
features are so unfavorable or difficult to overcome that 
major soil reclamation, special designs, or intensive 
maintenance is required. Soil suitability is rated by the 
terms good, fair, or poor, which, respectively, mean 
about the same as the terms slight, moderate, and 
severe. 

Septic tank absorption fields are subsurface systems 
of tile or perforated pipe that distribute effluent from a 
septic tank into the natural soil. Only the soil horizons 
between depths of 18 and 72 inches are evaluated for 
this use. The soil properties and site features considered 
are those that affect the absorption of the effluent and 
those that affect the construction of the system. 

Properties and features that affect absorption of the 
effluent are permeability, depth to seasonal high water 
table, depth to bedrock, and susceptibility to flooding. 
Stones and soils susceptible to slumping when trenched 
interfere with installation. Excessive slope can cause lat- 
eral seepage and surfacing of the effluent. Also, soil 
erosion and soil slippage are hazards if absorption fields 
are installed on sloping soils. 

In some soils, loose sand and gravel are less than 4 
feet below the tile lines. In these soils the absorption 
field does not adequately filter the effluent, and ground 
water in the area may be contaminated. 

On many of the soils that have moderate or severe 
limitations for use as septic tank absorption fields, a 
system to lower the seasonal water table can be in- 
Stalled or the size of the absorption field can be in- 
creased so that performance is satisfactory. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons have a nearly level floor and 
cut slopes or embankments of compacted soil material. 
Aerobic lagoons generally are designed to hold sewage 
within a depth of 2 to 5 feet. Nearly impervious soil 
material for the lagoon floor and sides is required to 
minimize seepage and contamination of ground water. 
Soils that have cobbles, stones, or boulders are not 
suitable. Unless the soil has very slow permeability, con- 
tamination of ground water is a hazard where the sea- 
sonal high water table is above the level of the lagoon 
floor. In soils where the water table is seasonally high, 
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seepage of ground water into the lagoon can seriously 
reduce the lagoon’s capacity for liquid waste. Slope, 
depth to bedrock, and susceptibility to flooding also 
affect the suitability of sites for sewage lagoons or the 
cost of construction. Shear strength and permeability of 
compacted soil material affect the performance of em- 
bankments. 

Sanitary landfill is a method of disposing of solid waste 
by placing refuse in successive layers either in excavat- 
ed trenches or on the surface of the soil. The waste is 
spread, compacted, and covered daily with a thin layer 
of soil material. Landfill areas are subject to heavy ve- 
hicular traffic. Risk of polluting ground water and traffica- 
bility affect the suitability of a soil for this use. The best 
soils have a loamy or silty texture, have moderate to 
slow permeability, are deep to a seasonal water table, 
and are not subject to flooding. Clayey soils are likely to 
be sticky and difficult to spread. Sandy or gravelly soils 
generally have rapid permeability, which might allow nox- 
ious liquids to contaminate ground water. Soil wetness 
can be a limitation, because operating heavy equipment 
on a wet soil is difficult. Seepage into the refuse in- 
creases the risk of pollution of ground water. 

Ease of excavation affects the suitability of a soil for 
the trench type of landfill. A suitable soil is deep to 
bedrock and free of large stones and boulders. If the 
seasonal water table is high, water will seep into trench- 


es. 
Unless otherwise stated, the limitations in| table 6 


apply only to the soil material within a depth of about 6 
feet. If the trench is deeper, a limitation of slight or 
moderate may not be valid. Site investigation is needed 
before a site is selected. 

Daily cover for landfill should be soil that is easy to 
excavate and spread over the compacted fill in wet and 
dry periods. Soils that are loamy or silty and free of 
stones or boulders are better than other soils. Clayey 
soils may be sticky and difficult to spread; sandy soils 
may be subject to soil blowing. 

The soils selected for final cover of landfills should be 
suitable for growing plants. Thus, for either the area- or 
trench-type landfill, stockpiling material from loamy or 
silty strata for use as the surface layer of the final cover 
is desirable. 

Where it is necessary to bring in soil material for daily 
or final cover, thickness of suitable soil material available 
and depth to a seasonal high water table in soils sur- 
rounding the sites should be evaluated. Other factors to 
be evaluated are those that affect reclamation of the 
borrow areas. These factors include slope, erodibility, 
and potential for plant growth. 


Construction materials 


The suitability of each soil as a source of roadfill, 
sand, gravel, and topsoil is indicated ir[ table 7] by ratings 
of good, fair, or poor. The texture, thickness, and organ- 
ic-matter content of each soil horizon are important fac- 
tors in rating soils for use as construction materials. 
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Each soil is evaluated to the depth observed, generally 
about 6 feet. 

Roadfill is soil material used in embankments for 
roads. Soils are evaluated as a source of roadifill for low 
embankments, which generally are less than 6 feet high 
and less exacting in design than high embankments. The 
ratings reflect the ease of excavating and working the 
material and the expected performance of the material 
where it has been compacted and adequately drained. 
The performance of soil after it is stabilized with lime or 
cement is not considered in the ratings, but information 
about some of the soil properties that influence such 
performance is given in the descriptions of the soil 
series. 

The ratings apply to the soil materia! between the A 
horizon and a depth of 5 to 6 feet. It is assumed that soil 
horizons will be mixed during excavation and spreading. 
Many soils have horizons of contrasting suitability within 
their profile, The estimated engineering properties in 

one T provide specific information about the nature of 
each horizon. This information can help determine the 
suitability of each horizon for roadfill. 

Soils rated good are coarse grained. They have low 
shrink-swell potential, low potential frost action, and few 
cobbles and stones. They are at least moderately well 
drained and have slopes of 15 percent or less. Soils 
rated fair have a plasticity index of less than 15 and 
have other limiting features, such as moderate shrink- 
swell potential, moderately steep slopes, wetness, or 
many stones. If the thickness of suitable material is less 
than 3 feet, the entire soil is rated poor. 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in|table 7 |provide guid- 
ance as to where to look for probable sources and are 
based on the probability that soils in a given area con- 
tain sizable quantities of sand or gravel. A soil rated 
good or fair has a layer of suitable material at least 3 
feet thick, the top of which is within a depth of 6 feet. 
Coarse fragments of soft bedrock material, such as 
shale and siltstone, are not considered to be sand and 
gravel. Fine grained soils are not suitable sources of 
sand and gravel. 

The ratings do not take into account depth to the 
water table or other factors that affect excavation of the 
material. Descriptions of grain size, kinds of minerals, 
reaction, and stratification are given in the soil series 
descriptions and 

Торзой is used in areas where vegetation is to be 
established and maintained. Suitability is affected mainly 
by the ease of working and spreading the soil material in 
preparing a seedbed and by the ability of the soil materi- 
al to support plantlife. Also considered is the damage 
that can result at the area from which the topsoil is 
taken. 

The ease of excavation is influenced by the thickness 
of suitable material, wetness, slope, and amount of 
stones. The ability of the soil to support plantlife is deter- 
mined by texture, structure, and the amount of soluble 
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salts or toxic substances. Organic matter in the A1 or Ap 
horizon greatly increases the absorption and retention of 
moisture and nutrients. Therefore, the soil material from 
these horizons should be carefully preserved for later 
use. 

Soils rated good have at least 16 inches of friable 
loamy material at their surface. They are free of stones 
and cobbles, are low in content of gravel, and have 
gentle slopes. They are low in soluble salts that can limit 
or prevent plant growth. They are naturally fertile or 
respond well to fertilizer. They are not so wet that exca- 
vation is difficult during most of the year. 

Soils rated fair are loose sandy soils or firm loamy or 
clayey soils in which the suitable material is only 8 to 16 
inches thick or soils that have appreciable amounts of 
gravel, stones, or soluble salt. 

Soils rated poor are very sandy soils and very firm 
clayey soils; soils with suitable layers less than 8 inches 
thick; soils having large amounts of gravel, stones, or 
soluble salt; steep soils; and poorly drained soils. 

Although a rating of good is not based entirely on high 
content of organic matter, a surface horizon is generally 
preferred for topsoil because of its organic-matter con- 
tent. This horizon is designated as A1 or Ap in the soil 
series descriptions. The absorption and retention of 
moisture and nutrients for plant growth are greatly in- 
creased by organic matter. 


Water management 


Many soil properties and site features that affect water 
management practices have been identified in this soil 
survey. In [table 8, soil and site features that affect use 
are indicated for each kind of soil. This information is 
significant in planning, installing, and maintaining water 
control structures. 

Pond reservoir areas hold water behind a dam or em- 
bankment. Soils best suited to this use have a low seep- 
age potential, which is determined by permeability and 
the depth to fractured or permeable bedrock or other 
permeable material. 

Embankments, dikes, and levees require soil material 
that is resistant to seepage, erosion, and piping and has 
favorable stability, shrink-swell potential, shear strength, 
and compaction characteristics. Large stones and organ- 
ic matter in a soil downgrade the suitability of a soil for 
use in embankments, dikes, and levees. 

Aquifer-fed excavated ponds are bodies of water made 
by excavating a pit or dugout into a ground-water aquifer. 
Excluded are ponds that are fed by surface runoff and 
embankment ponds that impound water 3 feet or more 
above the origina! surface. Ratings үрер ае for 
ponds that are properly designed, located and con- 
structed. Soil properties and site features that affect 
aquifer-fed ponds are depth to a permanent water table, 
permeability of the aquifer, quality of the water, and ease 
of excavation. 

Drainage of soil is affected by such soil properties as 
permeability; texture; depth to bedrock, hardpan, or other 
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layers that affect the rate of water movement: depth to 
the water table; slope; stability of ditchbanks; susceptibil- 
ity to flooding; salinity and alkalinity; and availability of 
outlets for drainage. 

irrigation is affected by such features as slope, sus- 
ceptibility to flooding, hazards of water erosion and soil 
blowing, texture, presence of salts and alkali, depth of 
root zone, rate of water intake at the surface, permeabil- 
ity of the soil below the surface layer, available water 
capacity, need for drainage, and depth to the water 
table. 

Terraces and diversions are embankments or a combi- 
nation of channels and ridges constructed across a 
slope to intercept runoff. They allow water to soak into 
the soil or flow slowly to an outlet. Features that affect 
Suitability of a soil for terraces are uniformity and steep- 
ness of slope; depth to bedrock, hardpan, or other unfa- 
vorable material; large stones; permeability; ease of es- 
tablishing vegetation; and resistance to water erosion, 
soil blowing, soil slipping, and piping. 


Recreation 


The soils of the survey area are rated in| table 9| ac- 


cording to limitations that affect their suitability Tor recre- 
ation uses. The ratings are based on such restrictive soil 
features as flooding, wetness, slope, and texture of the 
surface layer. Not considered in these ratings, but impor- 
tant in evaluating a site, are location and accessibility of 
the area, size and shape of the area and its scenic 
quality, the ability of the soil to support vegetation, 
access to water, potential water impoundment sites 
available, and either access to public sewerlines or ca- 
pacity of the soil to absorb septic tank effluent. Soils 
Subject to flooding are limited, in varying degree, for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. Onsite assess- 
ment of height, duration, intensity, and frequency of 
flooding is essential in planning recreation facilities. 

The degree of the limitation of the soils is expressed 
as slight, moderate, or severe. Slight means that the soil 
properties are generally favorable and that the limitations 
are minor and easily overcome. Moderate means that 
the limitations can be overcome or alleviated by plan- 
ning, design, or special maintenance. Severe means that 
soil properties are unfavorable and that limitations can 
be offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in [able 9 pan be supplemented by 
information in other parts of this survey. Especially help- 
ful are interpretations for septic tank absorption fields, 
given in table 6, and interpretations for dwellings witho 
basements and for local roads and streets, given in 
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Camp areas require such site preparation as shaping 
and leveling for tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary facili- 
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ties and utility lines. Camp areas are subject to heavy 
foot traffic and some vehicular traffic. The best soils for 
this use have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but re- 
mains firm, and is not dusty when dry. Strong slopes and 
stones or boulders can greatly increase the cost of con- 
structing camping sites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for use as picnic areas are firm 
when wet, are not dusty when dry, are not subject to 
flooding during the period of use, and do not have 
slopes or stones or boulders that will increase the cost 
of shaping sites or of building access roads and parking 
areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones or boulders, is firm after rains, 
and is not dusty when dry. If shaping is required to 
obtain a uniform grade, the depth of the suitable soil 
layers over less suitable layers should be enough to 
allow necessary grading. 

Paths and trails for walking, horseback riding, bicy- 
cling, and other uses should require little or no cutting 
and filling. The best soils for this use are those that are 
not wet, are firm after rains, are not dusty when dry, and 
are not subject to flooding more than once during the 
annual period of use. They should have moderate slopes 
and have few or no stones or boulders on the surface. 


Wildlife habitat 


Richard McCabe, biologist, Soil Conservation Service, assisted in 
preparing this section. 


Fish and wildlife provide opportunities for recreation 
and improve the quality of life in the Imperial Valley Area. 
They play an important role in the biological control of 
insect pests. They also provide a valuable role in out- 
door recreation for hunters, fishermen, naturalists, and 
birdwatchers. The area covered by the soil survey is 
limited to cropland, wetland, and rangeland types of wild- 
life habitat. The kinds of wildlife are listed under the 
description of each type of habitat. 

Warmwater fish including black bass, catfish, and sun- 
fish inhabit the lakes, ponds, and canals within the 
survey area. Commercial fish farms for catfish and other 
warmwater species are a growing industry. The endan- 
gered bonytail, Colorado squawfish, and humpback 
sucker are present in the All American and Coachella 
Canals (3). 

Other wildlife of particular interest are the mammals, 
reptiles, arthropods, and upland birds associated with the 
desert ecosystem. Rare or endangered wildlife associat- 
ed with the waterfowl and shorebirds of the wetlands 
around the Salton Sea are the black rail and the Yuma 
clapper rail (3). 
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Soils directly affect the kind and amount of vegetation 
that is available to wildlife as food and cover, and they 
affect the construction of water impoundments. The kind 
and abundance of wildlife that populate an area depend 
largely on the amount and distribution of food, cover, 
and water. If any one of these elements is missing, is 
inadequate, or is inaccessible, wildlife either are scarce 
or do not inhabit the area. 

If the soils have the potential, wildlife habitat can be 
created or improved by planting appropriate vegetation, 
by maintaining the existing plant cover, by irrigation, or 
by helping the natural establishment of desirable plants. 

In 290800. the soils in the survey area are rated 
according to their potential to support the main kinds of 
wildlife habitat in the area. This information can be used 
in planning for parks, wildlife refuges, nature study areas, 
and other developments for wildlife; selecting areas that 
are suitable for wildlife; selecting soils that are suitable 
for creating, improving, or maintaining specific elements 
of wildlife habitat; and determining the intensity of man- 
agement needed for each element of the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good means that the element of 
wildlife habitat or the kind of habitat is easily created, 
improved, or maintained. Few or no limitations affect 
management, and satisfactory results can be expected if 
the soil is used for the designated purpose. A rating of 
fair means that the element of wildlife habitat or kind of 
habitat can be created, improved, or maintained in most 
places. Moderately intensive management is required for 
satisfactory results. A rating of poor means that limita- 
tions are severe for the designated element or kind of 
wildlife habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor means that 
restrictions for the element of wildlife habitat or kind of 
wildlife are very severe, and that unsatisfactory results 
can be expected. Wildlife habitat is impractical or even 
impossible to create, improve, or maintain on soils 
having such a rating. 

The elements of wildlife habitat are briefly described in 
the following paragraphs. 

Grain and seed crops are seed-producing annuals 
used by wildlife. The major soil properties that affect the 
growth of grain and seed crops are depth of the root 
zone, texture of the surface layer, available water capac- 
ity, wetness, slope, surface stoniness, and flood hazard. 
Soil temperature and soil moisture are also consider- 
ations. Examples of grain and seed crops are corn, 
wheat, oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes that are planted for wildlife 
food and cover. Major soil properties that affect the 
growth of grasses and legumes are depth of the root 
zone, texture of the surface layer, available water capac- 
ity, wetness, surface stoniness, flood hazard, and slope. 
Soil temperature and soil moisture are also consider- 
ations. Examples of grasses and legumes are fescue, 
ryegrass, lana vetch, clover, and alfalfa. 
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Wild herbaceous plants are native or naturally estab- 
lished grasses and forbs, including weeds, that provide 
food and cover for wildlife. Major soil properties that 
affect the growth of these plants are depth of the root 
zone, texture of the surface layer, available water capac- 
ity, wetness, surface stoniness, and flood hazard. Soil 
temperature and soil moisture are also considerations. 
Examples of wild herbaceous plants are sprangletop, 
little seed canarygrass, wild sunflower, mustard, and 
lambsquarter. 

Shrubs are bushy woody plants that produce fruit, 
buds, twigs, bark, or foliage used by wildlife or that 
provide cover and shade for some species of wildlife. 
Major soil properties that affect the growth of shrubs are 
depth of the root zone, available water capacity, salinity, 
and moisture. Examples of shrubs are honey mesquite, 
wingscale, creosotebush, and quailbush. 

Wetland plants are annual and perennial wild herba- 
ceous plants that grow on moist or wet sites, exclusive 
of submerged or floating aquatics. They produce food or 
cover for wildlife that use wetland as habitat. Major soil 
properties affecting wetland plants are texture of the 
surface layer, wetness, reaction, salinity, slope, and sur- 
face stoniness. Examples of wetland plants are 
smartweed, wild millet, wildrice, saltgrass, and arrow- 
weed and rushes, sedges, and reeds. 

Shallow water areas are bodies of water that have an 
average depth of less than 5 feet and that are useful to 
wildlife. They can be naturally wet areas, or they can be 
created by dams or levees or by water-control structures 
in marshes or streams. Major soil properties affecting 
shallow water areas are depth to bedrock, wetness, sur- 
face stoniness, slope, and permeability. The availability 
of a dependable water supply is important if water areas 
are to be developed. Examples of shallow water areas 
are marshes, waterfowl feeding areas, and ponds. 

The kinds of wildlife habitat are briefly described in the 
following paragraphs. 

Openland habitat consists of cropland, pasture, mead- 
ows, and areas that are overgrown with grasses, herbs, 
shrubs, and vines. These areas produce grain and seed 
crops, grasses and legumes, and wild herbaceous 
plants. The kinds of wildlife attracted to these areas 
include mourning dove, killdeer, ring-necked pheasant, 
California quail, jackrabbit, cottontail rabbit, and skunk. 

Wetland habitat consists of open, marshy or swampy, 
shallow water areas where water-tolerant plants grow. 
Some of the wildlife attracted to such areas are ducks, 
geese, herons, rails, terus, muskrat, raccoons, and bull- 
frogs. 

Hangeland habitat consists of areas of wild herba- 
ceous plants and shrubs. Wildlife attracted to rangeland 
include bobcat, brush rabbit, coyote, desert kit fox, 
desert mule deer, kangaroo rat, roadrunner, and quail. 


Soil properties 


Extensive data about soil properties are summarized 
on the following pages. The two main sources of these 
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data are the many thousands of soil borings made during 
the course of the survey and the laboratory analyses of 
selected soil samples from typical profiles. 

in making soil borings during field mapping, soil scien- 
tists can identify several important soil properties. They 
note the seasonal soil moisture condition or the pres- 
ence of free water and its depth. For each horizon in the 
profile, they note the thickness and color of the soil 
material; the texture, or amount of clay, silt, sand, and 
gravel or other coarse fragments; the structure, or the 
natural pattern of cracks and pores in the undisturbed 
Soil, and the consistence of the soil material in place 
under the existing soil moisture conditions. They record 
the depth of plant roots, determine the pH or reaction of 
the soil, and identify any free carbonates. 

Samples of soil material are analyzed in the laboratory 
to verify the field estimates of soil properties and to 
determine all major properties of key soils, especially 
properties that cannot be estimated accurately by field 
observation. Laboratory analyses are not conducted for 
all soil series in the survey area, but laboratory data for 
some soil series not tested are available from nearby 
Survey areas. 

The available field and laboratory data are summarized 
in tables. The tables give the estimated range of engi- 
neering properties, the engineering classifications, and 
the physical and chemical properties of each major hori- 
zon of each soil in the survey area. They also present 
data about pertinent soil and water features, engineering 
test data, and data obtained from physical and chemical 
laboratory analyses of soils. 


Engineering properties 


able 11| gives estimates of engineering properties and 


classifications for the major horizons of each soil in the 
Survey area. 

Most soils have, within the upper 5 or 6 feet, horizons 
of contrasting properties. gives information for 
each of these contrasting horizons in a typical profile. 
Depth to the upper and lower boundaries of each hori- 
zon is indicated. More information about the range in 
depth and about other properties in each horizon is 
given for each soil series in the section “Soil series and 
morphology." 

Texture is described ij table 11 in the standard terms 
used by the U.S. Department of Agriculture. These terms 
are defined according to percentages of sand, silt, and 
clay in soil material that is less than 2 millimeters in 
diameter. “Loam,” for example, is soil material that is 7 
to 27 percent clay, 28 to 50 percent silt, and less than 
52 percent sand. If a soil contains gravel or other parti- 
cles coarser than sand, an appropriate modifier is added, 
for example, "gravelly loam." Other texture terms are 
defined in the Glossary. 

The two systems commonly used in classifying soils 
for engineering use are the Unified Soil Classification 
System (Unified) (2) and the system adopted by the 
American Association of State Highway and Transporta- 
tion Officials (AASHTO) (7). 
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The Unified system classifies soils according to prop- 
erties that affect their use as construction material. Soils 
are classified according to grain-size distribution of the 
fraction less than 3 inches in diameter, plasticity index, 
liquid limit, and organic-matter content. Soils are grouped 
into 15 classes—eight classes of coarse-grained soils, 
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six 
classes of fine-grained soils, identified as ML, CL, OL, 
MH, CH, and OH; and one class of highly organic soils, 
identified as Pt. Soils on the borderline between two 
classes have a dual classification symbol, for example, 
CL-ML. 

The AASHTO system classifies soils according to 
those properties that affect their use in highway con- 
struction and maintenance. In this system a mineral soil 
is classified in one of seven basic groups ranging from 
A-1 through A-7 on the basis of grain-size distribution, 
liquid limit, and plasticity index. Soils in group A-1 are 
coarse grained and low in content of fines. At the other 
extreme, in group A-7, are fine-grained soils. 

When laboratory data are available, the A-1, A-2, and 
A-7 groups are further classified as follows: A-1-a, A-1-b, 
A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As an addi- 
tional refinement, the desirability of soils as subgrade 
material can be indicated by a group index number. 
These numbers range from 0 for the best subgrade ma- 
terial to 20 or higher for the poorest. The estimated 
classification, without group index numbers, is given ín 

Also il able 11 the percentage, by weight, of 
rock fragments more than 3 inches in diameter is esti- 
mated for each major horizon. These estimates are de- 
termined mainly by observing volume percentage in the 
field and then converting that, by formula, to weight 
percentage. 

Percentage of the soil material less than 3 inches in 
diameter that passes each of four sieves (U.S. standard) 
is estimated for each major horizon. The estimates are 
based on tests of soils that were sampled in the survey 
area and in nearby areas and on field estimates from 
many borings made during the survey. 

Liquid limit and plasticity index indicate the effect of 
water on the strength and consistence of soil. These 
indexes are used in both the Unified and AASHTO soil 
classification systems. They are also used as indicators 
in making general predictions of soil behavior. Range in 
liquid limit and plasticity index are estimated on the basis 
of test data from the survey area or from nearby areas 
and on observations of the many soil borings made 
during the survey. 

in some surveys, the estimates are rounded to the 
nearest 5 percent. Thus, if the ranges of gradation and 
Atterberg limits extend a marginal amount across classifi- 
cation boundaries (1 or 2 percent), the classification in 
the marginal zone is omitted. 


Physical and chemical properties 


Table 12| shows estimated values for several soil char- 
acteristics and features that affect behavior of soils in 
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engineering uses. These estimates are given for each 
major horizon, at the depths indicated, in the typical 
pedon of each soil. The estimates are based on field 
Observations and on test data for these and similar soils. 

Permeability is estimated on the basis of known rela- 
tionships among the soil characteristics observed in the 
field—particularly soil structure, porosity, and gradation 
or texture—that influence the downward movement of 
water in the soil. The estimates are for vertical water 
movement when the soil is saturated. Not considered in 
the estimates is lateral seepage or such transient soil 
features as plowpans and surface crusts. Permeability of 
the soil is an important factor to be considered in plan- 
ning and designing drainage systems, in evaluating the 
potential of soils for septic tank systems and other waste 
disposal systems, and in many other aspects of land use 
and management. 

Available water capacity is rated on the basis of soil 
characteristics that influence the ability of the soil to hold 
water and make it available to plants. Important charac- 
teristics are content of organic matter, soil texture, and 
soil structure. Shallow-rooted plants are not likely to use 
the available water from the deeper soil horizons. Availa- 
ble water capacity is an important factor in the choice of 
plants or crops to be grown and in the design of irriga- 
tion systems. . 

The available water capacity is usually approximated 
by laboratory methods that measure the water held in 
crushed, seived soil samples at tensions between 1/10 
bar and 15 bars for sand and loamy sand, or between 
1/3 bar and 15 bars for textures finer than loamy sand. 
Studies have shown that water in the stratified soils of 
Imperial Valley is usually at tensions between 1/20 and 
1/10 bar for periods up to 3 days after irrigation (5). This 
has little effect on total available water capacity for fine 
textured soils, but loam and silt loam soils of this area 
have their available water capacity approximately dou- 
bled when 1/10 bar moisture is used to estimate availa- 
ble water capacity. The available water capacity of sands 
is approximately doubled when 1/20 bar moisture is 
used in the estimate. 

Soil reaction is expressed as range in pH values. The 
range in pH of each major horizon is based on many 
field checks. For many soils, the values have been veri- 
fied by laboratory analyses. Soil reaction is important in 
selecting the crops, ornamental plants, or other plants to 
be grown; in evaluating soil amendments for fertility and 
stabilization; and in evaluating the corrosivity of soils. 

Salinity is expressed as the electrica! conductivity of 
the saturation extract, in millimhos per centimeter at 25 
degrees C. Estimates are based on field and laboratory 
measurements at representative sites of the nonirrigated 
soils. The salinity of individual irrigated fields is affected 
by the quality of the irrigation water and by the frequency 
of water application. Hence, the salinity of individual 
fields can differ greatly from the value given in 
Salinity affects the suitability of a soil for crop production, 
its stability when used as a construction material, and its 
potential to corrode metal and concrete. 
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Shrink-swell potential depends mainly on the amount 
and kind of clay in the soil. Laboratory measurements of 
the swelling of undisturbed clods were made for many 
soils. For others the swelling was estimated on the basis 
of the kind and amount of clay in the soil and on mea- 
surements of similar soils. The size of the load and the 
magnitude of the change in soil moisture content also 
influence the swelling of soils. Shrinking and swelling of 
some soils can cause damage to building slabs and 
foundations, roads, and other structures unless special 
designs are used. A high shrink-swell potential indicates 
that special design and added expense may be required 
if the planned use of the soil will not tolerate large 
volume changes. 

Erosion factors are used to predict the erodibility of a 
soil and its tolerance to erosion in relation to specific 
kinds of land use and treatment. The soil erodibility 
factor (K) is a measure of the susceptibility of the soil to 
erosion by water. Soils having the highest K values are 
the most erodible. K values range from 0.10 to 0.64. To 
estimate annual soil loss per acre, the K value of a soil 
is modified by factors representing plant cover, grade 
and length of slope, management practices, and climate. 
The soil-loss tolerance factor (T) is the maximum rate of 
soil erosion, whether from rainfall or soil blowing, that 
can occur without reducing crop production or environ- 
mental quality. The rate is expressed in tons of soil loss 
per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties that affect their resistance to soil blow- 
ing if disturbed. The groups are used to predict the 
susceptibility of soil to blowing and the amount of soil 
lost as a result of blowing. Soils are grouped according 
to the following distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are extremely erodible, so vegetation 
is difficult to establish. They are generally not suitable for 
crops. 

2. Loamy sands, loamy fine sands, and loamy very fine 
sands. These soils are very highly erodible, but crops 
can be grown if intensive measures to control soil blow- 
ing are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
erodible, but crops can be grown if intensive measures 
to control soil blowing are used. 

4L. Calcareous loamy soils that are less than 35 per- 
cent clay and more than 5 percent finely divided calcium 
carbonate. These soils are erodible, but crops can be 
grown if intensive measures to control soil blowing are 
used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible, but crops can be grown if measures 
to control soil blowing are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
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percent finely divided calcium carbonate. These soils are 
slightly erodible, but crops can be grown if measures to 
control soil blowing are used. 

6. Loamy soils that are 18 to 35 percent clay and less 
than 5 percent finely divided calcium carbonate, except 
silty clay loams. These soils are very slightly erodible, 
and crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible, and crops can 
easily be grown. 

8. Stony or gravelly soils and other soils not subject to 
soil blowing. 


Soil and water features 


Table 13|contains information helpful in planning land 


uses and engineering projects that are likely to be affect- 
ed by soil and water features. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
placed in one of four groups on the basis of the intake of 
water after the soils have been wetted and have re- 
ceived precipitation from long-duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist chiefly of 
deep, well drained to excessively drained sands or grav- 
els. These soils have a high rate of water transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water trans- 
mission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils that have a 
layer that impedes the downward movement of water or 
soils that have moderately fine texture or fine texture. 
These soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clay soils that have a high shrink-swell poten- 
tial, soils that have a permanent high water table, soils 
that have a claypan or clay layer at or near the surface, 
and soils that are shallow over nearly impervious materi- 
al. These soils have a very slow rate of water transmis- 
sion. 

High water table is the highest level of a saturated 
zone more than 6 inches thick for a continuous period of 
more than 2 weeks during most years. The depth to a 
seasonal high water table applies to undrained soils. 
Estimates are based mainly on the depth to free water 
observed in many borings made during the course of the 
soil survey. Indicated in are the depth to the 
seasonal high water table;-cthe-kinid of water table, that 
is, perched, artesian, or apparent; and the months of the 
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year that the water table commonly is high. Only saturat- 
ed zones above à depth of 5 or 6 feet are indicated. 

Information about the seasonal high water table helps 
in assessing the need for specially designed foundations, 
the need for specific kinds of drainage systems, and the 
need for footing drains to insure dry basements. Such 
information is also needed to decide whether or not 
construction of basements is feasible and to determine 
how septic tank absorption fields and other underground 
installations will function. Also, a seasonal high water 
table affects ease of excavation. 

Hisk of corrosion pertains to potential soil-induced 
chemical action that dissolves or weakens uncoated 
steel or concrete. The rate of corrosion of uncoated 
steel is related to soil moisture, particle-size distribution, 
total acidity, and electrical! conductivity of the soil materi- 
al. The rate of corrosion of concrete is based mainly on 
the sulfate content, texture, and acidity of the soil. Pro- 
tective measures for steel or more resistant concrete 
help to avoid or minimize damage resulting from the 
corrosion. Uncoated steel intersecting soil boundaries or 
soil horizons is more susceptible to corrosion than an 
installation that is entirely within one kind of soil or within 
one soil horizon. 


Soil series and morphology 


In this section, each soil series recognized in the 
survey area is described in detail. The descriptions are 
arranged in alphabetic order by series name. 

Characteristics of the soil and the material in which it 
formed are discussed for each series. The зо! is then 
compared to similar soils and to nearby soils of other 
series. Then a pedon, a small three-dimensional area of 
soil that is typical of the soil series in the survey area, is 
described. The detailed descriptions of each soil horizon 
follow standards in the Soil Survey Manual (74). Unless 
otherwise noted, colors described are for moist soil. 

Following the pedon description is the range of impor- 
tant characteristics of the soil series in this survey area. 
Phases, or mapping units, of each soil series are de- 
scribed in the section “Soil maps for detailed planning.” 


Antho series 


The Antho series consists of very deep, well drained 
soils that formed in alluvial deposits in basins of the 
lower Colorado River area. Elevation is 40 to 350 feet. 
Slopes are 0 to 2 percent. The natural vegetation is 
creosotebush, white bursage, ephedra, and ephemeral 
herbs and grasses. 

Antho soils are similar to the Glenbar, Holtville, Indio, 
Laveen, Meloland, Niland, Rositas, Superstition, and Vint 
soils. Glenbar soils have a fine-silty control section. Holt- 
ville soiis have clayey material over loamy material. Indio 
soils have a coarse-silty control section. Laveen and 
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Superstition soils have a calcic horizon. Meloland soils 
have a coarse-loamy over clayey control section, and 
Niland soils have a sandy over clayey control section. 
Vint, Rositas, and Superstition soils are sandy in the 
control section. 

Typical pedon of Antho loamy fine sand, 1/4 mile 
south of the northeast corner of sec. 19, T. 14 $., R. 18 
E. 


C1—0 to 13 inches; reddish yellow (7.5YR 7/6) loamy 
fine sand, reddish yellow (7.5YR 6/6) moist; single 
grain; loose; few very fine, fine, and medium roots; 
few fine tubular pores; few large irregularly shaped 
soft lime masses; violently effervescent; moderately 
alkaline (pH 8.0); abrupt smooth boundary. 

C2—13 to 19 inches; reddish yellow (SYR 6/6) fine 
sandy loam, reddish brown (SYR 5/4) moist; weak 
coarse subangular blocky structure; hard, friable, 
nonsticky and slightly plastic; many very fine roots; 
few very fine tubular pores; common medium con- 
cretions and soft masses of lime; violently efferves- 
cent; moderately alkaline (pH 8.0); clear wavy 
boundary. 

C3—19 to 23 inches; reddish yellow (7.5YR 7/6) loamy 
very fine sand, strong brown (7.5YR 5/6) moist; 
massive; slightly hard, very friable; few fine and very 
fine roots; common fine and very fine tubular pores; 
violently effervescent; moderately alkaline (pH 8.0); 
clear smooth boundary. 

C4—23 to 27 inches; reddish yellow (7.5YR 7/6) very 
fine sandy loam, yellowish red (SVR 5/6) moist; 
weak coarse subangular blocky structure; slightly 
hard, friable, nonsticky and slightly plastic; few very 
fine roots; common very fine tubular pores; few 
medium concretions and soft masses of lime; vio- 
lently effervescent; moderately alkaline (pH 8.0); 
clear smooth boundary. 

C5—27 to 42 inches; pink (7.5YR 7/4) loamy very fine 
sand, brown (7.5YR 5/4) moist; massive; slightly 
hard, friable; few very fine, fine, and medium roots; 
few fine tubular pores; violently effervescent; moder- 
ately alkaline (pH 8.0); abrupt irregular boundary. 

1IC6—42 to 44 inches; strong brown (7.5YR 5/6) sandy 
clay, brown (7.5YR 5/4) moist; weak coarse suban- 
gular blocky structure; hard, firm, sticky and plastic; 
many fine and very fine roots in cracks and fracture 
planes; few fine tubular pores; many large black 
stains and few fine yellow mottles in cracks and in 
pores; violently effervescent; moderately alkaline 
(pH 8.0); abrupt irregular boundary. 

IIIC7—44 to 50 inches; reddish yellow (7.5YR 7/6) loamy 
very fine sand, strong brown (7.5YR 5/6) moist; 
massive; slightly hard, very friable; few fine roots; 
few medium and common fine and very fine tubular 
pores; segregated lime in cracks and pores; violently 
effervescent; moderately alkaline (pH 8.0); abrupt 
wavy boundary. 
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IVC8—50 to 54 inches; light reddish brown (5YR 6/4) 
silty clay, reddish brown (SVR 5/4) moist; weak 
coarse subangular blocky structure; hard, very firm, 
very sticky and very plastic; few very fine roots; 
common very fine interstitial pores; many large black 
stains on surfaces of cracks and fractures; few large 
concretions and soft masses of lime; violently effer- 
vescent; moderately alkaline (pH 8.0); abrupt 
smooth boundary. 

VC9—54 to 60 inches; pink (7.5YR 7/4) very fine sandy 
loam, brown (7.5YR 5/4) moist; massive; hard, very 
friable, nonsticky and slightly plastic; very few very 
fine roots; few very fine tubular pores; many medium 
soft masses of segregated lime in cracks; violently 
effervescent; moderately alkaline (pH 8.0). 


Segregated soft masses and concretions of lime make 
up 1 to 4 percent of the volume of some layers within a 
depth of 40 inches. Most pedons are nonsaline or slightly 
saline, but some are strongly saline. 

The C1 horizon ranges in thickness from 8 to 13 
inches. It has a thin vesicular crust in some areas. Hue 
ranges from 7.5YR to 10YR, value is 6 or 7, and chroma 
ranges from 3 to 6. The 10- to 40-inch control zone has 
the same color ranges as the C1 horizon, or has a hue 
of 5YR. This depth zone in most pedons is dominantly 
stratified, with loamy very fine sand and fine sandy loam; 
however, some pedons have contrasting sandy, loamy, 
or clayey layers less than 6 inches thick. Average texture 
of the 10- to 40-inch control zone is less than 18 percent 
clay and between 15 to 70 percent fine sand and 
coarser sand. 

Antho soils in this survey area have soft masses and 
concretions of segregated lime in some layers within a 
depth of 40 inches. They also have chroma of more than 
4, thin lenses of clay, and salinity in some pedons. Be- 
cause of this, the soils are outside the range defined for 
the Antho soils. These differences, however, do not sig- 
nificantly affect the use and management of these soils. 


Carsitas series 


The Carsitas series consists of very deep, excessively 
drained soils that formed in alluvial deposits of granitic 
and metamorphic origin on alluvial fans, beach ridges, 
and crainageways th. 12) Elevation is 200 feet above 
sea level to 230 feet below. Slopes are 0 to 5 percent. 
The natural vegetation is scattered shrubs of wingscale, 
creosotebush, bursage, and ocotillo, with mesquite, palo- 
verde, and smoketree in the drainageways. 

Carsitas soils are similar to and near the Niland, Rosi- 
tas, Superstition, and Vint soils. They are also near the 
Holtville, Imperial, Indio, and Meloland soils. Holtville, 
Imperial, Meloland, and Niland soils have prominent 
clayey layers at a depth between 10 and 40 inches. 
Rositas and Vint soils contain less than 15 percent 
gravel. Superstition soils have a calcic horizon. 
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Typical pedon of Carsitas gravelly sand, 0 to 5 percent 
slopes, 650 feet south and 130 feet west of the north- 
east corner of sec. 21, T. 10 S., В. 14 E. 


C1—0 to 10 inches; pink (7.5YR 8/4) gravelly sand, 
pinkish gray (7.5YR 7/2) moist; massive; soft, very 
friable; few fine and medium tubular and many fine 
interstitial pores; 25 percent gravel; slightly efferves- 
cent; moderately alkaline (pH 8.2); abrupt smooth 
boundary. 

C2—10 to 15 inches; very pale brown (10YR 7/3) sand, 
pale brown (10YR 6/3) moist; massive; slightly hard, 
very friable; many fine interstitial pores; 5 percent 
gravel; slightly effervescent; moderately alkaline (pH 
8.2); abrupt smooth boundary. 

C3—15 to 19 inches; very pale brown (10YR 7/3) coarse 
sand, pale brown (10YR 6/3) moist; massive; soft, 
very friable; many fine interstitial pores; 10 percent 
gravel; slightly effervescent; moderately alkaline (pH 
8.2); abrupt smooth boundary. 

C4—19 to 24 inches; very pale brown (10YR 7/4) grav- 
elly sand, yellowish brown (10YR 5/4) moist; mas- 
sive; slightly hard, very friable; many fine interstitial 
pores; 30 percent gravel; slightly effervescent; mod- 
erately alkaline (pH 8.2}; clear smooth boundary. 

C5— 24 to 38 inches; very pale brown (10YR 7/3) grav- 
elly coarse sand, pale brown (10YR 6/3) moist; 
single grain; loose; many fine interstitial pores; 15 
percent gravel; slightly effervescent; moderately а!- 
kaline (pH 8.2); abrupt smooth boundary. 

C6—38 to 44 inches; very pale brown (10YR 7/3) sand, 
pale brown (10YR 6/3) moist; massive; hard, very 
friable; many fine interstitial pores; 10 percent gravel 
by volume; few lime concretions; slightly efferves- 
cent; moderately alkaline (pH 8.2); abrupt smooth 
boundary. 

C7—44 to 68 inches; very pale brown (10YR 7/3) sand, 
brown (10YR 5/3) moist; massive; slightly hard, very 
friable; many fine interstitial pores; 5 percent gravel; 
slightly effervescent; moderately alkaline (pH 8.2). 


À desert pavement covers some areas. All layers are 
calcareous, but most pedons lack segregated lime. 
Depth to contrasting, fine textured alluvium is more than 
40 inches and generally more than 60 inches. 

The C1 horizon ranges in thickness from 1 to 18 
inches. Hue ranges from 7.5YR to 10YR, value from 6 to 
8, and chroma is 3 or 4. 

The control section is sandy in all parts and averages 
15 to 35 percent rock fragments, which include cobbles 
and stones. 


Glenbar series 


The Glenbar series consists of very deep, well drained 
Soils that formed in alluvial deposits on flood plains and 
basin floors. Elevation is 200 feet above sea level to 230 
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feet below. Slopes are 0 to 5 percent. The natural vege- 
tation is a sparse shrub growth of quailbush and cattle 
spinach, with iodine weed and pickleweed in the more 
saline areas, and saltcedar and arrowweed where 
ground water levels are high. 

Glenbar soils are similar to Holtville, Imperial, Indio, 
and Meloland soils. They are near the Holtville, Imperial, 
Indio, Meloland, Niland, Rositas, and Vint soils. Holtville 
soils have a clayey over loamy control section. Imperial 
soils are clayey throughout. Indio soils have a coarse- 
silty control section. Meloland soils have a coarse-loamy 
over clayey control section. Niland soils have a sandy 
over clayey control section. Rositas and Vint soils have a 
sandy control section. | 

Typical pedon of Glenbar clay loam, wet, approximate- 
ly 650 feet north and 50 feet west of gate 30-A, Ohmar 
Lateral Canal, in NE1/4SE1/4 sec. 6, T. 14 S., R. 15 E. 


Ар—0 to 13 inches; pinkish gray (7.5YR 6/2) clay loam, 
brown (7.5YR 5/2) moist; massive; very hard, friable, 
slightly sticky and plastic; many medium and coarse 
roots and common fine roots; few medium tubular 
pores; strongly effervescent; moderately alkaline (pH 
8.0); abrupt smooth boundary. 


C1—13 to 23 inches; light brown (7.5YR 6/4) clay loam, 


brown (7.5YR 5/4) moist; massive; hard, friable, 
slightly sticky and plastic; common fine and medium 
roots; few fine and medium tubular pores; violently 
effervescent; moderately alkaline (pH 8.0); clear 
wavy boundary. 

C2—23 to 36 inches; light brown (7.5YR 6/4) clay loam, 
brown (7.5YR 4/2) moist; massive; hard, friable, 
sticky and plastic; common fine roots; common fine 
rust-stained pores; strongly effervescent; moderately 
alkaline (pH 8.0); gradual wavy boundary. 

C3—36 to 53 inches; light brown (7.5YH 6/4) silty clay 
loam, brown (7.5YH 5/2) moist; massive; very hard, 
firm, sticky and very plastic; few very fine roots; few 
very fine tubular pores; strongly effervescent; mod- 
erately alkaline (pH 8.0); gradual wavy boundary. 

C4—53 to 60 inches; light brown (7.5YR 6/4) silty clay 
loam, brown (7.5YR 5/2) moist; massive; very hard, 
firm, sticky and very plastic; few very fine roots; few 
very fine pores; strongly effervescent; moderately 
alkaline (pH 8.0). 


All layers are calcareous and have disseminated lime. 
These soils are mildly alkaline to strongly alkaline, and 
are nonsaline or slightly saline. The horizons have hue of 
10 YR or 7.5YR, value of 6 or 7, and chroma of 2 to 4. 
Moist colors are 1 or 2 units darker. 

The control section has strata of silty clay loam, clay 
loam, sandy clay loam, and silt loam. Sand coarser than 
very fine sand averages less than 15 percent in this 
zone. In some pedons there are contrasting textures 
below a depth of 40 inches. Some pedons have gypsum 
efflorescences in the control section. 
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Hoitville series 


The Holtville series consists of very deep, well 
drained, stratified soils that formed in mixed alluvial de- 
posits on flood plains, terraces, and basin floors. Eleva- 
tion is 200 feet above sea level to 230 feet below. 
Slopes are 0 to 2 percent. The natural vegetation is a 
sparse growth of quailbush, creosotebush, and mesquite. 

Holtville soils are similar to Glenbar, Imperial, and Me- 
loland soils. They are near Glenbar, Imperial, Indio, Me- 
loland, Niland, Rositas, and Vint soils. Glenbar soils have 
a fine-silly control section. Imperial soils are clayey 
throughout the control section. Meloland soils have a 
coarse-loamy over clayey contol section. Niland soils 
have a sandy over clayey control section. Rositas and 
Vint soils are sandy in the control section. 

Typical pedon of Holtville silty clay, wet (natural drain- 
age altered by seepage), 550 feet north of the south 
edge of the field and 210 feet west of the ditch on the 
east side in the south half of Tract 130, T. 13 S., R. 13 
E. 


Ар—0 to 17 inches; light brown (7.5YR 6/4) silty clay, 
yellowish brown (10YR 5/4) moist; massive; hard, 
very firm, sticky and plastic; common very fine and 
few fine roots; few very fine tubular pores; strongly 
effervescent; moderately alkaline (pH 8.0); clear 
smooth boundary. 

C1—17 to 24 inches; light brown (7.5YR 6/4) silty clay, 
brown (7.5YR 5/4) moist; moderate medium platy 
structure; hard, firm, very sticky and very plastic; few 
fine roots; common very fine tubular pores; vertical 
cracks about 2 inches wide at top and 12 to 18 
inches apart filled with loamy fine sand; strongly 
effervescent; moderately alkaline (pH 8.0); clear 
smooth boundary. 


1С2—24 to 35 inches; very pale brown (10YR 7/3) silt 


loam, brown (10YR 5/3) moist; massive; slightly 
hard, friable, slightly sticky and slightly plastic; 
common very fine roots; many very fine tubular 
pores; discontinuous, thin stratum of silty clay at a 
depth of 27 inches; strongly effervescent; moderate- 
ly alkaline (pH 8.0); abrupt smooth boundary. 

lilC8—35 to 72 inches; very pale brown (10YR 7/3) 
loamy very fine sand, brown (10YR 5/3) moist; 
single grain; loose; few very fine interstitial pores; 
discontinuous, thin stratum of silty clay at a depth of 
37 inches; strongly effervescent; moderately alkaline 
(pH 8.0). 


Some pedons have soft threads and masses of 
gypsum. Reaction of some pedons is mildly alkaline. Hue 
ranges from 5YR to 10YR, value from 5 to 7, and 
chroma from 2 to 4. Moist colors are 1 to 2 value units 
darker. 

The Ap horizon is loam, silty clay loam, or silty clay, 
and ranges in thickness from 10 to 17 inches. 
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The upper part of the control section is silty clay or 
clay. The lower part is loamy fine sand, loamy very fine 
sand, or silt loam. Vertical tongues, 1/2 to 2 inches wide, 
of loamy fine sand or coarser material fill old cracks in 
some pedons. Below a depth of 40 inches, strata range 
from clay to sand. 

In map units 108—Holtville loam and 111—Holtville- 
Imperial silty clay loams, the Holtville soil contains about 
3 percent soft masses and concretions of lime in the 
surface horizon. This difference, however, does not sig- 
nificantly affect use and management of the soil. 


Imperial series 


The Imperial series consists of very deep, moderately 
well drained soils that formed in recent alluvial deposits 
on flood plains and basins. Elevation is 200 feet above 
sea level to 230 feet below. Slopes are O to 2 percent. 
The natural vegetation is a sparse growth of quailbush, 
creosotebush, inkweed, and pickleweed. 

Imperial soils are similar to and are near the Glenbar, 
Holtville, Meloland, and Niland soils. They are also near 
the Rositas and Vint soils. Glenbar soils have a fine-silty 
control section. Holtville soils have a clayey over loamy 
control section. Meloland soils have a coarse-loamy over 
clayey control section. Niland soils have a: sandy over 
clayey contro! section. Rositas and Vint soils are sandy 
throughout. j 

Typical pedon of Imperial silty clay, 0 to 2 percent 
slopes, on bluff of New River at north edge of 
NW1/4NW1/4 sec. 15, T. 13 S., R. 14. E. 


C1—0 to 4 inches; pinkish gray (7.5YR 6/2) silty clay, 
brown (10YR 4/3) moist; weak, thin platy structure; 
slightly hard, firm, sticky and slightly plastic; strongly 
effervescent; moderately alkaline (pH 8.2); abrupt 
smooth boundary. 

C2—4 to 12 inches; light brown (7.5YR 6/4) silty clay, 
brown (7.5YR 5/4) moist; moderate medium platy 
structure; hard, very firm, sticky and plastic; few fine 
roots; few fine tubular pores; few fine gypsum ef- 
florescences; strongly effervescent; moderately alka- 
line (pH 8.0); clear smooth boundary. 

C3—12 to 60 inches; pinkish gray (7.5YR 6/2) silty clay, 
brown (7.5YR 5/4) moist; strong, very thick platy 
Structure; extremely hard, very firm, sticky and plas- 
tic; yellowish red stains (5YR 5/6), reddish brown 
(5YR 4/4) moist on faces of cracks below a depth 
of 55 inches; strongly effervescent; moderately alka- 
line (pH 8.1). 


All soil layers contain disseminated lime and are mod- 
erately alkaline or strongly alkaline. Many pedons have 
gypsum efflorescences in cracks and pores. The soil 
ranges from nonsaline to strongly saline. Hue ranges 
from 5YR to 10YR, value from 5 to 7, and chroma from 
2 to 4. Moist colors are 1 to 2 value units darker. Vertical 
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cracks in the dry soil extend to a depth of 3 feet or more 
and are commonly 1/2 inch wide at a 20-inch depth. In 
some places cracks are filled with windblown silt and 
fine sand. Very thin strata of silt or very fine sand are 
present in layers not mixed by cultivation. 

The C1 horizon is silty clay or silty clay loam and 
ranges in thickness from 4 to 18 inches. The layers from 
10 to 40 inches in depth are clay, silty clay, or heavy silty 
clay loam. Faces of some cracks and old root channels 
have stains of yellowish red or brownish yellow. 

In map unit 111—Holtville-Imperial silty clay loams, the 
Imperial soils have 7 to 10 percent segregated lime in 
the surface layer to a depth of 20 inches. This character- 
istic is outside the range for the series but does not 
significantly affect the use and management of the soils. 


Indio series 


The Indio series consists of very deep, well drained 
soils that formed in recent mixed alluvial or eolian mate- 
rial on flood plains and basins. Elevation is 200 feet 
above sea level to 230 feet below. Slopes are 0 to 2 
percent. The natural vegetation is scattered creosote- 
bush, bursage, and wingscale. 

Indio soils are similar to the Antho, Glenbar, Laveen, 
Meloland, and Vint soils. They are near the Glenbar, 
Holtville, Imperial, Meloland, Niland, Rositas, and Vint 
soils. Antho soils have a coarse-silty control section and 
distinct lime segregations. Glenbar soils have a fine silty 
control section. Imperial soils have a fine control section. 
Holtville and Meloland soils are stratified with contrasting 
clayey and loamy textures in the control section. Laveen 
soils have a calcic horizon and have a coarse-loamy 
control section. Niland soils have a sandy over clayey 
control section. Rositas and Vint soils are sandy through- 
out. 

Typical pedon of Indio loam, west of Wulf's Crossing 
and south of the New River, 850 feet east, 400 feet 
north of gate 123, Wisteria Lateral 8, near center of 
NE1/4NE1/4 sec. 29, T. 16 S., R. 13 E. 


Ap—0 to 12 inches; pinkish gray (7.5YR 6/2) loam, dark 
grayish brown (10YR 4/2) moist; weak medium su- 
bangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; many very fine 
roots; few very fine pores; strongly effervescent; 
moderately alkaline (pH 8.2); abrupt wavy boundary. 

C1—12 to 30 inches; very pale brown (10YR 7/3) silt 
loam, brown (10YR 4/3) moist; massive; slightly 
hard, very friable; few very fine roots; thin cross- 
bedded microstrata; few fine distinct rust stains on 
faces of cracks; strongly effervescent; moderately 
alkaline (pH 8.2); gradual wavy boundary. 

C2—30 to 44 inches; pink (7.5YR 7/4) loamy very fine 
sand, brown (10YR 5/3) moist; massive; soft, very 
friable; few very fine roots; few very fine pores; thin 
cross-bedded microstrata; few large strong brown 
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(7.5YR 5/6) moist stains in cracks; strongly efferves- 
cent; moderately alkaline (pH 8.2); diffuse wavy 
boundary. 

C3— 44 to 58 inches; pink (7.5YR 7/4) silt loam, brown 
(10YR 5/3) moist; massive; soft, very friable; few 
very fine roots; common very fine and fine continu- 


ous pores lined with organic matter; thin cross-' 


bedded microstrata; strongly effervescent; moder- 
ately alkaline (pH 8.2); diffuse wavy boundary. 

C4—58 to 72 inches; pink (7.5YR 7/4) loamy very fine 
sand, pale brown (10YR 6/3) moist; massive; soft, 
very friable; few very fine roots; few very fine pores; 
thin cross-bedded strata; strongly effervescent; mod- 
erately alkaline (pH 8.2). 


All layers contain disseminated lime and are moderate- 
ly alkaline or strongly alkaline. Some pedons contain 
neutral salts. Hue ranges from 5YR to 10YR, value from 
5 to 7, and chroma from 2 to 4. Moist colors are 1 to 3 
value units darker. The texture of the control section is 
silt loam, loam, very fine sandy loam, or loamy very fine 
sand. The control section of some pedons has thin 
strata of contrasting textures. Some cracks and bedding 
planes have yellowish red or strong brown stains. 


Laveen series 


The Laveen series consists of very deep, well drained 
soils that formed in mixed alluvium on old alluvial fans 
and terraces (fig. 14). | levation is 40 to 350 feet. Slopes 
are 0 to 3 ‘percent—The natural vegetation is a very 
sparse scattering of desert ephemerals, with a few creo- 
sotebush plants in the drainageways. 

Laveen soils are similar to the Antho, Glenbar, and 
Vint soils. They are near the Antho, Rositas, Superstition, 
and Vint soils. Antho, Glenbar, and Indio soils do not 
have a calcic horizon. Also, Glenbar soils have a fine- 
silty control section. Rositas, Superstition, and Vint soils 
are sandy throughout. The Rositas and Vint soils do not 
have a calcic horizon. 

Typical pedon of Laveen loam, 1,150 feet south and 
800 feet west of the northeast corner of sec. 27, T. 15 
S., R. 10 E. 


A1—0 to 2 inches; pink (7.5YR 7/4) loamy very fine 
sand, reddish yellow (7.5YR 6/6) moist; massive; 
soft, very friable; many fine vesicular pores; strongly 
effervescent; moderately alkaline (pH 8.2); abrupt 
smooth boundary. 

C1ca—2 to 12 inches; reddish yellow (7.5YR 6/6) loam, 
brown (7.5YR 5/4) moist; weak medium subangular 
blocky structure; hard, friable, sticky and slightly 
plastic; common interstitial pores; 3 percent gravel; 
free salt crystals; 5 percent soft lime segregations; 
violently effervescent; moderately alkaline (pH 8.2); 
clear smooth boundary. 
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C2ca—12 to 18 inches; reddish yellow (7.5YR 6/6) loam, 
brown (7.5YR 5/4) moist; weak medium subangular 
blocky structure; hard, friable, sticky and slightly 
plastic; common fine interstitial pores; few salt crys- 
tals; 10 percent soft lime segregations; violently ef- 
fervescent; moderately alkaline (pH 8.4); clear wavy 
boundary. 

C3ca—18 to 28 inches; light yellowish brown (10R 6/4) 
very fine sandy loam, yellowish brown (10YR 5/4) 
moist; massive; slightly hard, very friable, nonsticky 
and nonplastic; common fine tubular pores; strongly 
saline; 10 percent soft lime segregations; violently 
effervescent; moderately alkaline (pH 8.2); gradual 
smooth boundary. 

C4—28 to 60 inches; very pale brown (10YR 7/4) very 
fine sandy loam, yellowish brown (10YR 5/4) moist; 
massive; slightly hard, very friable; nonsticky and 
nonplastic; common fine tubular pores; moderately 
saline; few fine soft lime segregations; strongly effer- 
vescent; moderately alkaline (pH 8.2). 


Depth to the calcic horizon ranges from 2 to 10 
inches. Lime content diminishes with depth to 10 percent 
or less. The soils are strongly saline in many areas, 
although salinity is not a property of the series. A desert 
pavement covers many areas. Hue ranges from 7.5YR to 
10YR, value is 6 to 7, and chroma ranges from 3 to 6. 

The control section is sandy clay loam, loam, or very 
fine sandy loam. Gravel content averages less than 15 
percent. 

The Laveen soils in this survey area differ from the 
defined characteristics of this series by having lime accu- 
mulations at a shallower depth. Some pedons have thin 
strata of more than 18 percent clay in the control sec- 
tion. This difference, however, does not significantly 
affect the use and management of these soils. 


Meloland series 


The Meloland series consists of very deep, well 
drained, stratified soils that formed in recent mix 
vium on flood plains and alluvial basin floors 
Elevation is 200 feet above sea level to 230 feet below. 
Slopes are 0 to 2 percent. The natural vegetation is a 
sparse shrub growth of creosotebush, bursage, wings- 
cale, and mesquite. 

Meloland soils are similar to Antho, Holtville, Indio, 
Laveen, and Niland soils. They are near the Glenbar, 
Holtville, Imperial, Indio, Niland, Rositas, and Vint soils. 
Antho, Indio, and Laveen soils do not have thick clayey 
strata in the control section. Laveen soils have a calcic 
horizon. Glenbar soils have a fine-silty control section. 
Holtville soils have a clayey over loamy control section. 
Imperial soils have a clayey control section. Niland soils 
have a sandy over clayey control section. Rositas and 
Vint soils are sandy throughout. 
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Typical pedon of Meloland very fine sandy loam, wet, 
125 feet west of waste ditch and 115 feet south of field 
road in Tract 93 (near northeast corner), in the 
SE1/4SE1/4 of sec. 16 T. 13 S., В. 14 E. 


Ар—0 to 12 inches; light brown (7.5YR 6/4) very fine 
sandy loam, brown (7.5YR 5/4) moist; massive; 
slightly hard, very friable, slightly sticky and plastic; 
common fine roots; violently effervescent; mildly al- 
kaline (pH 7.8); abrupt smooth boundary. 

C1—12 to 18 inches; very pale brown (10YR 7/3) loamy 
fine sand, pale brown (10YR 6/3) moist; massive; 
soft, very friable; few fine roots; some cross-bedding 
with yellowish brown (10YR 5/4) streaks; violently 
effervescent; mildly alkaline (pH 7.8); abrupt wavy 
boundary. 

ИС2—18 to 26 inches; very pale brown (10YR 7/3) silt 
loam, brown (10YR 5/3) moist; massive; slightly 
hard, friable, slightly sticky and plastic; few fine 
roots; common very fine and fine tubular pores; vio- 
lently effervescent; mildly alkaline (pH 7.8); abrupt 
wavy boundary. 

IIC3—26 to 38 inches; pink (7.5YR 7/4) silty clay, brown 
(7.5 YR 5/4) moist; moderate medium and thin platy 
structure; hard, firm, very sticky and very plastic; few 
fine roots; few very fine tubular pores; common fine 
gypsum efflorescences; strongly effervescent; mildly 
alkaline (pH 7.8); gradual smooth boundary. 

1IIC4—38 to 71 inches; pink (7.5YR 7/4) silty clay, dark 
brown (7.5YR 4/4) moist; moderate thick platy struc- 
ture; hard, firm, very sticky and very plastic; few very 
fine roots; very few fine tubular pores; faces of 
cracks covered with gypsum efflorescences to a 
depth of 59 inches; cracks contain common medium 
rust stains below a depth of 59 inches; strongly 
effervescent; mildly alkaline (pH 7.8). 


Depth to the fine-textured stratum ranges from 16 to 
36 inches. All layers are calcareous, mildly alkaline or 
moderately alkaline, and nonsaline to strongly saline. 
Hue is 7.5YR or 10YR, value is 6 or 7, and chroma is 3 
to 5. Moist colors are 1 or 2 value units darker. Some 
strata of contrasting texture are below the surface layer. 

The surface layer is fine sand, very fine sandy loam, or 
loam. The upper part of the control section averages 
less than 18 percent clay and contains between 15 and 
70 percent fine sand and sand. Very fine sandy loam, 
loamy fine sand, and silt loam are most common. The 
lower part of the control section has strata of silty clay or 
heavy silty clay loam and extends to a depth of 40 
inches or more. 


Niland series 


The Niland series consists of very deep, moderately 
well drained, stratified soils that formed in mixed alluvium 
on the edges of flood plains and alluvial basins. Eleva- 
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tion is 200 feet above sea level to 230 feet below. 
Slopes are 0 to 2 percent. The natural vegetation is a 
sparse shrub growth of creosotebush, bursage, wings- 
cale, and mesquite. 

Niland soils are similar to and near Carsitas, Imperial, 
Meloland, Rositas, and Vint soils. Carsitas soils are grav- 
elly throughout the control section. imperial soils are 
clayey throughout. Meloland soils have a coarse-loamy 
over clayey control section. Rositas and Vint soils are 
sandy throughout. 

Typical pedon of Niland gravelly sand, wet, about 2 
miles north of Niland on the north bank of “Z” Drain, 
500 feet east of power line near the center of the south 
edge of sec. 20, T. 10 S., В. 14 E. 


C1—0 to 23 inches; very pale brown (10YR 7/4) gravelly 
sand, light yellowish brown (10YR 6/4) moist; mas- 
sive; slightly hard, very friable; common very fine 
roots; strongly effervescent; moderately alkaline (pH 
8.0); abrupt smooth boundary: ' 

IIC2—23 to 60 inches; pale brown (10YR 6/3) silty clay, 
dark brown (10YR 4/3) moist; weak thick platy 
structure; extremely hard, firm, sticky and plastic; 
very few fine roots on faces of peds; few fine tubular 
pores; strongly effervescent; moderately alkaline (pH 
8.3). 


Depth to contrasting fine-textured strata ranges from 
14 to 36 inches. The soils are mildly alkaline or moder- 
ately alkaline. The upper part of the pedon has from 5 to 
20 percent rock fragments. Some pedons have stones 
and cobbles. Hue is 7.5YR or 10YR, value is 6 or 7, and 
chroma is 2 to 4. Moist colors are 1 or 2 value units 
darker. 

Texture of the C1 horizon is gravelly sand, fine sand, 
or loamy fine sand. Stratification of these textures is 
common. The C2 horizon is clay, silty clay, or heavy clay 
loam. It is nonsaline to strongly saline. Vertical cracks in 
the lower strata are commonly filled with sandy materi- 
als, and some faces of cracks have yellowish red stains. 
In some pedons there are thin strata of contrasting tex- 
tures within the fine textured material. 

In map unit 127—Niland loamy fine sand, the Niland 
soit contains from 7 to 10 percent soft masses and 
concretions of lime below a depth of 36 inches. This 
difference, however, does not significantly affect the use 
and management of the soil. 


Rositas series 


The Rositas series consists of very deep, somewhat 
excessively drained soils that formed in alluvial or eolian 
sands on flood plains, basins, terraces, and sandhills. 
Elevation is 300 feet above sea level to 230 feet below. 
Slopes are 0 to 30 percent. The natural vegetation is 
shrub growth of creosotebush, bursage, wingscale, 
desert buckwheat, ephedra, and mesquite. 
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Rositas soils are similar to and near the Antho, Carsi- 
tas, Laveen, Meloland, Niland, Superstition, and Vint 
soils. They are also near the Glenbar, Holtville, Imperial, 
and Indio soils. Antho and Laveen soils have a coarse- 
loamy control section, and in addition, the Laveen soil 
has a calcic horizon. Carsitas soils are gravelly in the 
contro! section. Holtville, Meloland, and Niland soils are 
stratified, with clayey strata in the control section. Glen- 
bar soils have a fine silty control section, and Imperial 
soils are clayey. Indio soils have a coarse-silty control 
section. Superstition soils have a calcic horizon. Vint 
soils have lenses finer than loamy fine sand in the con- 
trol section. ‘ 

Typical pedon of Rositas fine sand, 200 yards south of 
Evan Hewes Road (old U.S. 80), 0.8 mile west of main 
entrance of East Mesa Experimental Farm No. 2, in 
NW1/4 sec. 5, T. 17 S, В. 19 E. 


C1—0 to 9 inches; reddish yellow (7.5YR 7/6) fine sand, 
strong brown (7.5YR 5/6) moist; single grain; loose; 
common fine and medium roots; strongly efferves- 
cent; moderately alkaline (pH 8.0); clear smooth 
boundary. 

C2—9 to 60 inches; reddish yellow (7.5YR 7/6) fine 
sand, strong brown (7.5YR 5/6) moist; single grain; 
loose; few fine roots; strongly effervescent; moder- 
ately alkaline (pH 8.0). 


Topography is dominantly low dune but ranges from 
nearly level to high dune. Depth to material finer than 
loamy fine sand is more than 40 inches. Hue is 7.5YR 
and 10YR, value is 6 to 8, and chroma is 4 to 6. Cross- 
bedding is common. 

Texture of the control section is loamy fine sand, fine 
sand, or sand. 

In map units 136—Rositas loamy fine sand, 0 to 2 
percent slopes, and 138—Rositas-Superstition loamy 
fine sand, the Rositas soil contains about 1 to 2 percent 
soft masses and concretions of lime in the surface layer. 
This difference, however, does not significantly affect the 
use and management of the soil. 


Superstition series 


The Superstition series consists of very deep, some- 
what excessively drained soils that formed in sandy allu- 
vial or eolian deposits from mixed sources on old ter- 
races and alluvial fans. Elevation is 40 to 300 feet. 
Slopes are O to 2 percent. The natural vegetation is 
scattered creosotebush; ephemerals of the Plantago, 
Cryptantha, and Oenothera genera; and some white bur- 
sage and ephedra. 

Superstition soils are similar to and are near the Carsi- 
tas, Laveen, Rositas, and Vint soils. They are also near 
the Antho and Holtville soils. Antho and Laveen soils are 
coarse-loamy in the control section, and the Holtville 
soils are stratified with clay over loam in the control 
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section. Antho, Carsitas, Holtville, Rositas, and Vint soils 
do not have a calcic horizon. 

Typical pedon of Superstition loamy fine sand, 250 
feet north of the centerline of Evan Hewes Highway, 
from a point 1/4 mile northwest of the southeast corner 
of sec. 29, T. 16 S., Я. 18 E. 


А1—0 to 6 inches; pink (7.5YR 7/4) loamy fine sand, 
light brown (7.5YR 6/4) moist; massive; soft, very 
friable; many very fine and fine roots; common fine 
tubular pores; strongly effervescent; moderately al- 
kaline (pH 8.2); clear smooth boundary. 

Cica—6 to 17 inches; pink (7.5YR 7/4) loamy fine sand, 
light brown (7.5YR 6/4) moist; massive; slightly 
hard, very friable; many very fine and fine roots; 
common fine tubular pores; 2 to 5 percent gravel; 
common soft masses and concretions of lime; vio- 
lently effervescent; moderately alkaline (pH 8.2); 
clear wavy boundary. 

C2ca—17 to 25 inches; pink (7.5YR 8/4) sand, reddish 
yellow (7.5YR 7/6) moist; massive; soft, very friable; 
many very fine and fine roots; common fine tubular 
and interstitial pores; 1 to 3 percent gravel; few soft 
masses of lime; strongly effervescent; moderately 
alkaline (pH 8.2); gradual smooth boundary. 

C3ca—25 to 36 inches; pink (7.5YR 8/4) sand, reddish 
yellow (7.5YR 7/6) moist; massive; soft, very friable; 
common very fine and fine roots; few fine tubular 
and common fine interstitial pores; 1 to 3 percent 
gravel; soft masses of lime mainly on the bottom of 
pebbles; strongly effervescent; moderately alkaline 
(pH 8.2); clear smooth boundary. 

C4—36 to 60 inches; pinkish white (7.5YR 8/2) sand, 
very pale brown (10YR 7/3) moist; single grain; 
loose; few very fine and fine roots; many fine inter- 
stitial pores; slightly effervescent; moderately alka- 
line (pH 8.2). 


In some parts of the profile soft masses and concre- 
tions of lime range from 5 to 25 percent by volume. Lime 
segregations diminish with depth, and clean sand under- 
lies most areas at a depth of 24 to 60 inches. | 

The surface of most pedons has a desert pavement of 
lime nodules and rounded gravel. A thin vesicular crust is 
common. 

The control section has textures ranging from loamy 
fine sand to sand. Some pedons have clay lenses and 
strata of constrasting texture in the control section. Un- 
consolidated sediment makes up the stratum below a 
depth of 40 inches. 


Vint series 


The Vint series consists of very deep, well drained 
soils that formed in mixed alluvial or eolian materials on 
flood plains and alluvial basins. Elevation is 250 feet 
above sea level to 230 feet below. Slopes are 0 to 2 
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percent. The natural vegetation is a sparse shrub cover 
of wingscale, mesquite, creosotebush, and bursage. 

Vint soils are similar to and near the Antho, Indio, 
Laveen, Rositas, and Superstition soils. Vint soils are 
also near the Glenbar, Holtville, Imperial, Meloland, and 
Niland soils. Antho, Glenbar, Indio, and Laveen soils are 
loamy in the control section. Antho and Laveen soils 
have segregated lime. Holtville, Meloland, and Niland 
soils contain clayey strata in the control section. imperial 
soils are clayey throughout the control section. Rositas 
soils do not have lenses finer than loamy fine sand in 
the control section. Superstition soils have a calcic hori- 
zon. 

Typical pedon of Vint loamy very fine sand, wet, 280 
feet south of waste box at northwest corner of field and 
150 east of center of Miller Road т the 
SW1/4NE1/4SE1/4 sec. 3, T. 16 S., В. 16 E. 


Ар—0 to 10 inches; light brown (7.5YR 6/4) loamy very 
fine sand, brown (7.5YR 4/4) moist; massive; soft, 


very friable; few coarse and medium roots and 


common fine roots; common very fine tubular pores; 
strongly effervescent; moderately alkaline (pH 8.2); 
abrupt smooth boundary. 

C1—10 to 16 inches; pink (7.5YR 7/4) loamy fine sand, 
brown (7.5YR 4/4) moist; massive; soft, very friable; 
few medium and common very fine roots; common 
fine tubular pores; strongly effervescent; moderately 
alkaline (pH 8.2); clear smooth boundary. 

C2—16 to 38 inches; pink (7.5YR 7/4) loamy fine sand, 
brown (7.5YR 4/4) moist; massive; soft, very friable; 
many very fine roots; few very fine tubular pores; 
thin discontinuous pinkish gray clay loam lenses 2 to 
4 inches apart, slightly cross-bedded; strongly effer- 
vescent; moderately alkaline (pH 8.2); abrupt 
smooth boundary. 

C3—38 to 60 inches; light brown (7.5YR 6/4) loamy fine 
sand, brown (7.5YR 5/4) moist; massive; slightly 
hard, very friable; many very fine roots; few very fine 
pores; strongly effervescent; moderately alkaline (pH 
8.2). 


A contrasting fine textured layer is at a depth of more 
than 40 inches. Disseminated lime is present in most 
pedons. Hue ranges from 7.5YR to 10YR, value is 6 or 
7, and chroma is 3 or 4. 

The control section has average texture of loamy fine 
sand or fine sand and contains thin lenses of loam. 

Color value of 7 is higher than that given in the range 
of characteristics for the Vint series. This difference, 
however, does not significantly affect use and manage- 
ment of the soils. 
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Classification of the soils 


The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 
1965. Readers interested in further details about the 
system should refer to “Soil taxonomy" (75). 

The system of classification has six categories. Begin- 
ning with the broadest, these categories are the order, 
suborder, great group, subgroup, family, and series. In 
this system the classification is based on the different 
soil properties that can be observed in the field or those 
that can be inferred either from other properties that are 
observable in the field or from the combined data of soil 
science and other disciplines. The properties selected 
for the higher categories are the result of soil genesis or 
of factors that affect soil genesis. In table 14,|the soils of 
the survey area are classified according to The system. 
Categories of the system are discussed in the following 
paragraphs. 

ORDER. Ten soil orders are recognized as classes in 
the system. The properties used to differentiate among 
orders are those that reflect the kind and degree of 
dominant soil-forming processes that have taken place. 
Each order is identified by a word ending in $0/. Ап 
example is Entisol. 

SUBORDER. Each order is divided into suborders 
based primarily on properties that influence soil genesis 
and are important to plant growth or that are selected to 
reflect the most important variables within the orders. 
The last syllable in the name of a suborder indicates the 
order. An example is Psamment (Psamm, meaning sand, 
plus ent, from Entisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, arrange- 
ment, and degree of expression of pedogenic horizons; 
soil moisture and temperature regimes; and base status. 
Each great group is identified by the name of a suborder 
and a prefix that suggests something about the proper- 
ties of the soil. An example is Torripsamments (Torri, 
meaning dry with hot summers, plus psamment, the su- 
border of Entisols that are sandy in parts of the profile 
section). 

SUBGROUP. Each great group may be divided into 
three subgroups: the central (typic) concept of the great 
groups, which is not necessarily the most extensive sub- 
group; the intergrades, or transitional forms to other 
orders, suborders, or great groups; and the extragrades, 
which have some properties that are representative of 
the great groups but do not indicate transitions to any 
other known kind of soil. Each subgroup is identified by 
one or more adjectives preceding the name of the great 
group. The adjective Турс identifies the subgroup that is 
thought to typify the great group. An example is Typic 
Torripsamments. 

FAMILY. Families are established within a subgroup on 
the basis of similar physical and chemical properties that 
affect management. Among the properties considered in 
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horizons of major biological activity below plow depth are 
particle-size distribution, mineral content, temperature 
regime, thickness of the soil penetrable by roots, consis- 
tence, moisture equivalent, soil slope, and permanent 
cracks. A family name consists of the name of a sub- 
group and a series of adjectives. The adjectives are the 
class names for the soil properties used as family differ- 
entiae. An example is mixed, hyperthermic, Typic Torrip- 
samments. 

SERIES. The series consists of soils that formed in a 
particular kind of material and have horizons that, except 
for texture of the surface soil or of the underlying sub- 
stratum, are similar in differentiating characteristics and 
in arrangement in the soil profile. Among these charac- 
teristics are color, texture, structure, reaction, consis- 
tence, and mineral and chemical composition. 
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Glossary 


Acre-foot. The quantity of water that will cover one acre 
to a depth of one foot. 

AC soil. A soil having only an A and a C horizon. 
Commonly such soil formed in recent alluvium or on 
steep rocky slopes. 

Aeration, soil. The exchange of air in soil with air from 
the atmosphere. The air in a well aerated soil is 
similar to that in the atmosphere; the air in a poorly 
aerated soil is considerably higher in carbon dioxide 
and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alluvial fan. A fan-shaped deposit of sand, gravel, and 
fine material formed by a stream where it flows into 
a level plain or where its gradient decreases abrupt- 
ly. 

Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Available water capacity (available moisture capac- 
ity). The capacity of soils to hold water available for 
use by most plants. It is commonly defined as the 
difference between the amount of soil water at field 
moisture capacity and the amount at wilting point. It 
is commonly expressed as inches of water per inch 
of soil. The capacity, in inches, in a 60-inch profile 
or to a limiting layer is expressed as— 


inches 
Very low..................... .. O to 2.5 
LS W.. ree 2.5 to 5 
Moderate... . . *. 5 to 7.5 
High. . .. .. . .. ———— 7.5 to 10 
Very high.... . .. ...... . More than 10 


Base saturation. The degree to which material having 
base exchange properties is saturated with ex- 
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changeable bases (sum of Ca, Mg, Na, K), ex- 
pressed as a percentage of the exchange capacity. 

Basin, topographic. A low area, commonly an area of 
deposition of sediments from surrounding uplands. 

Beach ridge. A deposit of sand, gravel, and pebbles 
formed at the edge of a body of water by wave 
action. 

Bearing strength, soll. The capacity of a soil to support 
loads without compresssing, shearing, or flowing. 
Blowout. A shallow depression from which all or most of 

the soil material has been removed by wind. A 
blowout has a flat or irregular floor formed by a 
resistant layer or by an accumulation of pebbles or 
cobbles. In some blowouts the water table is ex- 

posed. 

Calcareous soil. A soil containing enough calcium car- 
bonate (commonly with magnesium carbonate) to 
effervesce (fizz) visibly when treated with cold, dilute 
hydrochloric acid. A soil having measurable amounts 
of calcium carbonate or magnesium carbonate. 

Calcic horizon. A soil horizon enriched with secondary 
carbonates that is more than 6 inches thick, has a 
carbonate equivalent of more than 15 percent, and 
has at least 5 percent more calcium carbonate 
equivalent than the underlying C horizon. 

Cation. An ion carrying a positive charge of electricity. 
The common soil cations are calcium, potassium, 
magnesium, sodium, and hydrogen. 

Cation-exchange capacity. The total amount of ex- 
changeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 grams 
of soil at neutrality (pH 7.0) or at some other stated 
pH value. The term, as applied to soils, is synony- 
mous with base-exchange capacity, but is more pre- 
cise in meaning. 

Chiseling. Tillage with an implement having one or more 
soil-penetrating points that loosen the subsoil and 
bring clods to the surface. A form of emergency 
tillage to control soil blowing. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Claypan. A slowly permeable soil horizon that contains 
much more clay than the horizons above it. A clay- 
pan is commonly hard when dry and plastic or stiff 
when wet. 

Coarse fragments. Mineral or rock particles up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 

Cobblestone (or cobble). A rounded or partly rounded 
fragment of rock 3 to 10 inches (7.5 to 25 centi- 
meters) in diameter. 

Complex, soil. A map unit of two or more kinds of soil 
occurring in such an intricate pattern that they 
cannot be shown separately on a soil map at the 
selected scale of mapping and publication. 
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Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The composi- 
tion of most concretions is unlike that of the sur- 
rounding soil. Calcium carbonate and iron oxide are 
common compounds in concretions. 

Conslstence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate pres- 
sure between thumb and forefinger, but resistance is 
distinctly noticeable. 

Plastic. —When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
"wire" when rolled between thumb and forefinger. 
Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Control section. The part of the soil on which classifica- 
tion is based. The thickness varies among different 
kinds of soil, but for many it is 40 or 80 inches (1 or 
2 meters). 

Delta. An alluvial deposit, commonly triangular in shape, 
formed largely beneath water and deposited at the 
mouth of a river or stream. 

Denitrification. The biological reduction of nitrate or ni- 
trite to gaseous nitrogen either as molecular nitro- 
gen or as an oxide of nitrogen. 

Desert pavement. A layer of gravel or stones that re- 
mains on the ground surface after fine particles are 
removed by wind. 

Desert varnish. Brown or black surface stains or crust 
of manganese or iron oxides, usually with a luster. 

Drainage class (natural). Refers to the frequency and 

duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered drain- 
age, which is commonly the result of artificial drain- 
age or irrigation but may be caused by the sudden 
deepening of channels or the blocking of drainage 
outlets. Seven classes of natural soil drainage are 
recognized: 
Excessively drained. Water is removed from the 
soil very rapidly. Excessively drained soils are com- 
monly very coarse textured, rocky, or shallow. Some 
are steep. All are free of the mottling related to 
wetness. 
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Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 
Well drained.—Water is removed from the soil readi- 
ly, but not rapidly. It is available to plants throughout 
most of the growing season, and wetness does not 
inhibit growth of roots for significant periods during 
most growing seasons. Well drained soils are com- 
monly medium textured. They are mainly free of 
mottling. 
Moderately well drained.—Water is removed from 
the soil somewhat slowly during some periods. Mod- 
erately well drained soils are wet for only a short 
time during the growing season, but periodically for 
long enough that most mesophytic crops are affect- 
ed. They commonly have a slowly pervious layer 
within or directly below the solum, or periodically 
receive high rainfall, or both. 
Somewhat poorly drained.—Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly re- 
stricts the growth of mesophytic crops unless artifi- 
cial drainage is provided. Somewhat poorly drained 
soils commonly have a slowly pervious layer, a high 
water table, additional water from seepage, nearly 
continuous rainfall, or a combination of these. 
Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage re- 
sults from a high water table, a slowly pervious layer 
within the profile, seepage, nearly continuous rain- 
fall, or a combination of these. 
Very poorly drained.—Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are com- 
monly level or depressed and are frequently 
ponded. Yet, where rainfall is high and nearly con- 
tinuous, they can have moderate or high slope gradi- 
ents, as for example in "hillpeats" and "climatic 
moors.” 

Dune. A mound or ridge of loose sand piled up by the 
wind. 

Efflorescences. Powdery deposits of minerals resulting 
from evaporation or chemical change. 

Eolian soil material. Earthy parent material accumulated 
through wind action; commonly refers to sandy ma- 
terial in dunes or to loess in blankets on the surface. 
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Ephemeral vegetation. Plants capable of completing 
their growth cycle during brief periods of favorable 
moisture and temperature. 

Erosion, hazard of. The relative rate at which water can 
wear away the surface of the soil as determined by 
the characteristics of the soil profile, slope, climate, 
and cover. In this report, erosion hazard is assumed 
under bare soil conditions. 

Escarpment. An abrupt change in elevation of a land- 
scape along a linear front. 

Evapotranspiration. The combined loss of water from a 
given area by evaporation from the soil surface and 
by transpiration of plants. 

Excess fines. Excess silt and clay. The soil does not 
provide a source of gravel or sand for construction 
purposes. 

Field moisture capacity. The moisture content of a soil, 
expressed as a percentage of the ovendry weight, 
after the gravitational, or free, water has drained 
away; the field moisture content 2 or 3 days after a 
soaking rain; also called norma/ field capacity, 
normal moisture capacity, or capillary capacity. 

Fine textured (heavy textured) soil. Sandy clay, silty 
clay, and clay. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Gravelly soil material. Material from 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, up to 3 inches (7.5 centi- 
meters) in diameter. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table, 
which is the upper limit of saturation. 

Gypsic horizon. A soil horizon of secondary calcium 
sulfate enrichment that is more than 6 inches thick, 
and has at least 5 percent more gypsum than the C 
horizon. 

Gypsum. Hydrous calcium sulphate. 

Heavy textured soil. Silty clay and clay. 

Horizon, soll. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. The major horizons of 
mineral soil are as follows: 

O horizon.—An organic layer, fresh and decaying 
plant residue, at the surface of a minera! soil. 

A horizon.—The mineral horizon, formed or forming 
at or near the surface, in which an accumulation of 
humified organic matter is mixed with the mineral 
material. Also, a plowed surface horizon most of 
which was originally part of a B horizon. 

A2 horizon.—A mineral horizon, mainly a residual 
concentration of sand and silt high in content of 
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resistant minerals as a result of the loss of silicate 
clay, iron, aluminum, or a combination of these. 
B horizon.—The mineral horizon below an A horizon. 
The B horizon is in part a layer of change from the 
overlying A to the underlying C horizon. The B hori- 
zon also has distinctive characteristics caused (1) by 
accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) by prismatic or blocky 
Structure; (3) by redder or browner colors than those 
in the A horizon; or (4) by a combination of these. 
The combined A and B horizons are generally called 
the solum, or true soil. If a soil lacks a B horizon, 
the A horizon alone is the solum. 
C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil-form- 
ing processes and does not have the properties 
typical of the A or B horizon. The material of a C 
horizon may be either like or unlike that from which 
the solum is presumed to have formed. If the materi- 
al is known to differ from that in the solum the 
Roman numeral || precedes the letter C. 
Я layer.—Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but can be 
directly below an A or a B horizon. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped accord- 
ing to their runoff-producing characteristics. The 
chief consideration is the inherent capacity of soil 
bare of vegetation to permit infiltration. The slope 
and the kind of plant cover are not considered, but 
are separate factors in predicting runoff. Soils are 
assigned to four groups. In group A are soils having 
a high infiltration rate when thoroughly wet and 
having a low runoff potential. They are mainly deep, 
well drained, and sandy or gravelly. In group D, at 
the other extreme, are soils having a very slow infil- 
tration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
Soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is un- 
drained. 

Igneous rock. Rock formed from the cooling and solidi- 
fication of molten mineral material. 

irrigation. Application of water to soils to assist in pro- 
duction of crops. Methods of irrigation are— 
Border.—Water is applied at the upper end of a strip 
in which the lateral flow of water is controlled by 
small earth ridges called border dikes, or borders. 
Basín.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 

Controlled flooding.—Water is released at intervals 
from closely spaced field ditches and distributed uni- 
formly over the field. 
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Corrugation.—Water is applied to small, closely 
spaced furrows or ditches in fields of close-growing 
crops or in orchards so that it flows in only one 
direction. 

Furrow.—Waiter is applied in small ditches made by 
cultivation implements. Furrows are used for tree 
and row crops. 

Sprinkler.—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.—Water is applied in open ditches or 
tile lines until the water table is raised enough to wet 
the soil. 

Wild flooding.—Water, released at high points, is 
allowed to flow onto an area without controlled dis- 
tribution. 

Lacustrine deposit (geology). Material deposited in lake 
water and exposed when the water level is lowered 
or the elevation of the land is raised. 

Layer, soil. Horizons or strata. Layers in soils that result 
from the processes of soil formation are called hori- 
zons; those inherited from the parent material are 
called strata. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Light textured soil. Sand and loamy sand. 

Lime. Calcium carbonate, or calcium and magnesium 
carbonates. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Map unit. Àn area on the landscape that consists mainly 
of the soil or soils for which the unit is named. It 
includes minor areas of other soils. These areas are 
outlined on the soil map and identified by a symbol. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Metamorphic rock. Rock of any origin altered in miner- 
alogical composition, chemical composition, or struc- 
ture by heat, pressure, and movement. Nearly all 
such rocks are crystalline. 

Mineral soil. Soil that is mainly mineral material and low 
in organic material. Its bulk density is greater than 
that of organic soil. 

Miscellaneous areas. Areas that have little or no natural 
Soil, are too nearly inaccessible for orderly examina- 
tion, or cannot otherwise be feasibly classified. 

Montmorillonite. A fine, platy, alumino-silicate clay min- 
eral that expands and contracts with the absorption 
and loss of water. It has a high cation-exchange 
capacity and is plastic and sticky when moist. 

Mottling, soil. irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—few, common, and 
many, size—fine, medium, and coarse; and con- 
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trast—/aint, distinct, and prominent. The size mea- 
surements are of the diameter along the greatest 
dimension. Fine indicates less than 5 millimeters 
(about 0.2 inch); medium, from 5 to 15 millimeters 
(about 0.2 to 0.6 inch); and coarse, more than 15 
millimeters (about 0.6 inch). 

Munsell notation. A designation of color by degrees of 
the three single variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color of 
10YR hue, value of 6, and chroma of 4. 

Opportunity time. The time that the soil is subject to 
wetting when irrigating. 

Parent material. The great variety of unconsolidated 
organic and mineral material in which soil forms. 
Consolidated bedrock is not yet parent material by 
this concept. 

Ped. An individual natural soil aggregate, such as a gran- 
ule, a prism, or a block. 

Pedon. The smallest volume that can be called “‘a soil.” 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percs slowly. The slow movement of water through the 
soil adversely affecting the specified use. 

Permeability. The quality that enables the soil to trans- 
mit water or air, measured as the number of inches 
per hour that water moves through the soil. Terms 
describing permeability are very siow (less than 0.06 
inch), sow (0.06 to 0.20 inch), moderately slow (0.2 
to 0.6 inch), moderate (0.6 to 2.0 inches), moderate- 
ly rapid (2.0 to 6.0 inches), rapid (6.0 to 20 inches), 
and very rapid (more than 20 inches). 

Phase, soil. A subdivision of a soil series or other unit in 
the soil classification system based on differences in 
the soil that affect its management. A soil series, for 
example, may be divided into phases on the bases 
of differences in slope, stoniness, thickness, or 
some other characteristic that affects management. 
These differences are too small to justify separate 
series. 

pH value. (See Reaction, soil). A numerical designation 
of acidity and alkalinity in soil. 

Piping. Moving water of subsurface tunnels or pipelike 
cavities in the soil. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil 
changes from a semisolid to a plastic state. 

Playa. A strongly saline old lake basin in the arid re- 
gions. 

Plowpan. A compacted layer formed in the soil directly 
below the plowed layer. 

Porosity. The volume percentage of the soil mass that 
is made up of pores and cavities. 
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Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Pyroclastic material. Volcanic material and rock frag- 
ments that have been explosively ejected from a 
volcanic vent. 

Reaction, soil. The degree of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction be- 
cause it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


PH 
Extremely acid... .... .. Below 4.5 
Very strongly acid... ...... ..... 4.5 to 5.0 
Strongly acid......................................... ... 5.1 to 5.5 
Medium acid. sus een 5.6 to 6.0 
Slightly acid. . € 8 6.1 to 6.5 
Neutral... S is .. 6. G to 7.3 
Mildly alkaline... НН 7.4 to 7.8 
Moderately alkaline... e 7.9 to 8.4 
Strongly alkaline................. .. B. 5 to 9.0 


Very strongly alkaline... ..8. 1 and higher 


Relief. The elevations or equalities а а land surface, 
considered collectively. 

Rhyolitic rocks. Fine grained, dense volcanic rocks with 
mineralogy similar to granitic rocks. 

Rill. A steep sided channel resulting from accelerated 
erosion. A rill is generally a few inches deep and not 
wide enough to be an obstacle to farm machinery. 

Riprap. A wall or foundation of loose stones. 

Salic horizon. A soil layer more than 6 inches thick 
containing at least 2 percent soluble salts. 

Sallne classes. Soils are grouped on the basis of soil 
content. The degree of salinity is expressed as: non- 
saline (less than 0.15 percent salt and less than 4 
millimhos per centimeter conductivity of extract); 
slightly saline (0.15 to 0.35 percent salt and 4 to 8 
millimhos per centimeter conductivity of extract); 
moderately saline (0.35 to 0.65 percent salt and 8 to 
15 millimhos per centimeter conductivity of extract); 
and strongly saline (more than 0.65 percent salt and 
more than 15 millimhos per centimeter conductivity 
of extract). 

Saline soil. A soil containing soluble salts in an amount 
that impairs growth of plants. A saline soil does not 
contain excess exchangeable sodium. 

Sand. As a soil separate, individual rock or mineral frag- 
ments from 0.05 millimeter to 2.0 millimeters in di- 
ameter. Most sand grains consist of quartz. As a soil 
textural class, a soil that is 85 percent or more sand 
and not more than 10 percent clay. 

Seepage. The rapid movement of water through the soil. 
Seepage adversely affects the specified use. 

Shear strength, soil. Resistance of the soil mass to 
breaking or moving along a given plane. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 
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Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Slope. The inclination of the land surface from the hori- 
zontal. Percentage of slope is the vertical distance 
divided by horizontal distance, then multiplied by 
100. Thus, a slope of 20 percent is a drop of 20 feet 
in 100 feet of horizontal distance. Slope names are 


as follows: 
Percent 

Simple, nearly level; Complex, 

nearly level... ee аот а ROSE 
Simple, gentle sloping; Complex, 

undulating... sends u aula 18 
Simple, moderately ‘sloping; 

Complex, gently rolling.... ERE tO 9 
Simple, strongly sloping; Complex, 

rolling.... — 9 to 15 
Simple, moderately steep; 

Complex, hilly.... x ...15 to 30 
Simple, steep; Complex, "Steep... . 30 to 50 


Simple, very с Саре very 
steep.... ных I .. more than 50 

Soil separates. Mineral Partidos. less dhan 2 millimeters 
in equivalent diameter and ranging between speci- 
fied size limits. The names and sizes of separates 
recognized in the United States are as follows: very 
coarse sand (2.0 millimeters to 1.0 milimeter); 
coarse sand (1.0 to 0.5 millimeter); medium sand 
(0.5 to 0.25 millimeter); fine sand (0.25 to 0.10 milli- 
meter); very fine sand (0.10 to 0.05 millimeter); si/t 
(0.005 to 0.002 millimeter); and c/ay (less than 0.002 
millimeter). 

Soluble salts. Salts more soluble than gypsum is in cold 
water. 

Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in mature soil consists of the A 
and B horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and other plant 
and animal life characteristics of the soil are largely 
confined to the solum. 

Structure, soil. The arrangement of primary soil parti- 
cles into compound particles or aggregates that are 
separated from adjoining aggregates. The principal 
forms of soil structure are—p/aty (laminated), pris- 
matic (vertical axis of aggregates longer than hori- 
zontal), columnar (prisms with rounded tops), blocky 
(angular or subangular), and granular. Structureless 
soils are either single grained (each grain by itself, 
as in dune sand) or massive (the particles adhering 
without any regular cleavage, as in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 
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Subsoiling. Tilling a soil below normal plow depth, ordi- 
narily to shatter a hardpan or claypan. 

Substratum. The part of the soil below the solum. 

Surface layer. A term used in nontechnical soil descrip- 
tions for one or more layers above the subsoil. 

Surface soil. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
designated as the “plow layer,” or the "Ap horizon." 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series be- 
cause they differ in ways too small to be of conse- 
quence in interpreting their use or management. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. A 
stream terrace is frequently called a second bottom, 
in contrast with a flood plain, and is seldom subject 
to overflow. A marine terrace, generally wide, was 
deposited by the sea. 

Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, foamy sand, sandy loam, loam, 
silt, silt foam, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying “coarse,” fine,“ or very 
fine.” 

Tile drain. Concrete, ceramic, or plastic pipe placed at 
suitable depths and spacings in the soil or subsoil to 
provide water outlets from the soil. 

Tile drain spacing. The distance between parallel tile 
lines in a grid design. Local classification of spacing 
for Imperial Valley for tile at a depth of 6 feet: 

Closely spaced......................................... 40 to 80 feet 
Moderately ee ed 80 to 150 feet 
Widely spaced... s eene 150 to 300 feet 

Tilth, soil. The condition p the soil, pu the soil 
structure, as related to the growth of plants. Good 
tilth refers to the friable state and is associated with 
high noncapillary porosity and stable structure. A soil 
in poor tilth is nonfriable, hard, nonaggregated, and 
difficult to till. 

Toe slope. The outermost inclined surface at the base 
of a hill; part of a foot slope. 

Trace elements. The chemical elements in soils, in only 
extremely small amounts, essential to plant growth. 
Examples are zinc, cobalt, manganese, copper, and 
iron. 

Tuff. A compacted deposit 50 percent or more volcanic 
ash and dust. 

Undifferentiated soil groups. Soil mapping units in 
which two or more similar taxonomic soil units 
occur, but there is little value in separating them. 
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Vesicular crust. A soil crust with many spherical or 
eliptical pores. Pores are commonly enclosed and 
not continuous. 

Wash. Bed of an intermittent stream. 

Water table. The upper limit of the soil or underlying 
rock material that is wholly saturated with water. 
Water table, apparent. A thick zone of free water in 
the soil. An apparent water table is indicated by the 
level at which water stands in an uncased borehole 
after adequate time is allowed for adjustment in the 
surrounding soil. 

Water table, artesian. A water table under hydrostat- 
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ic head, generally beneath an impermeable layer. 
When this layer is penetrated, the water level rises 
in an uncased borehole. 

Water table, perched. A water table standing above 
an unsaturated zone. in places an upper, or 
perched, water table is separated from a lower one 
by a dry zone. 


Windbreak. A planting of trees, shrubs, or other vegeta- 


tion, usually perpendicular to the prevailing wind that 
protects soil, crops, homesteads, and roads from 
the effect of the wind and soil blowing. 


ILLUSTRATIONS 
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Figure 1.—Stratified lakebed sediment (upper layers) is parent material of many Imperial Valley soils. Man's arms span 
a sandy layer probably reworked by wind before being buried. 
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Figure 6.—Tilted strata of Glenbar complex in wall of storm drain. 
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Figure 11.—Creosotebush, ephemeral herbs, grasses, pebbles, and lime nodules on Superstition loamy fine sand. 
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Figure 12.—Erosion caused by irrigation water escaping into a deep drainageway in Meloland and Holtville loams, wet. 
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Figure 13.—Profile of Carsitas gravelly sand. Figure 14.—Profile of Laveen loam. Note calcic horizon. 
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Figure 15.—Meloland soil on bluff at Salt Creek. Upper layers are stratified very fine sandy loam, loamy fine sand, and 
silt loam. Lower layers are silty clay. 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 


i | 
| Temperature (degrees fahrenheit) ; Precipitation (inches) 
1 4 
i i 
t t i t e years in 10 will i i 1 year in 10 
t i I i nave at least 4 days-- i | wili have-- 
у i | i T 4 — тл áÁ 
t t 4 k k t t 1 
Month | Average | Average i Average | With max. : with min. i Average i Less | More 
| daily | daily | daily, | temp. equal | temp. equal i monthly ithan--|than-- 
| ‘maximum? |minimum? | to or higher | to or less | total3 |! | 
i | | t than-- | than-- | | i 
| H + ' £ ' 1 у 
ия роет: RRR ОИК S ...!... MM Am 
January | 54 I 80 i 29 i 81 i 28 i 0637 i 0.01 | 0.77 
1 у $ р 1 1 1 ' 
1 1 i } 1 i i 1 
February : 58 | ВД | 33 | 86 | 32 1 0,43 ¦ 0.00 ti 0.69 
1 I 1 n 1 1 1 1 
1 1 t t i i i 1 
March i 64 | 91 | 38 1 92 i 36 i 0.18 10.00 10.64 
' 1 V + 1 1 1 * 
i 1 t l i I i t 
April 171 i 99 ! 45 ! 97 I yy 1 0.14 1 0.00 | 0.51 
` 1 M т ' ' ' ` 
t i l 1 i I i t 
May i 78 | 105 t 51 | 107 i 52 | 0.01 i 0,00 | 0.01 
` 1 1 1 ' ' ' ' 
t i 1 1 i i 1 1 
June i 85 | 113 р 57 t 114 | 57 | 0.00 10.00 | 0.00 
4 i 1 1 1 | ' ` 
t k i i i 1 1 t 
July | 92 i 114 | 66 Н 115 | 69 i 0.07 10.00 | 0.07 
П n 1 1 1 і ! ` 
i LI i i 1 і 1 t 
August } 91 : 112 i 66 | 112 | 58 | 0.40 10.00 | 0.32 
1 1 1 ` ' ! 1 5 
i 4 I t ' t ! t 
September i 86 | 119 i 56 | 1t! | 50 1 0.37 1 0.00 í 0.82 
1 1 ' | ' ' ' ' 
i i i t I і l 1 
October i 75 | 101 i aT і 102 } 50 1 0.27 i 0.00 1 0.58 
1 1 ' t ' ' ' 1 
1 1 I t 1 ' ' і 
November | 62 L 89 i 36 i 90 I 41 | 00.11 i 0.00 | 0.45 
' 1 ' \ 1 i ! у 
1 i I i і і ' k 
December i 56 i 81 i 31 i 80 | 32 | 0.49 í 0.00 | 0.78 
1 1 1 H 1 1 1 1 
1 i I t ' ' 1 1 
Year 73 і --- i --- i 116 | 28 ‚ 2.4 1 1.0 { 3.4 
1 ' ' у 1 í i 
i 1 U t 1 t ' 


lclimatological Data, California, Annual Summary, 1974, U.S. Dept. of Commerce. 
250-Year Summary, Records of Watermaster, Imperial Irrigation Distriot. 
3climatological Data, California, Annual Summary, 1973, U.S. Dept. of Commerce. 


IMPERIAL COUNTY, CALIFORNIA, IMPERIAL VALLEY AREA 81 


TABLE 2.--FREEZE DATES IN SPRING AND FALL! 


Temperature 


Probability 


or lower or lower 


Last freezing 
temperature 
in spring: 


1 year in 10 


later than-- February 28 January 25 
2 years in 10 


later than-- February 18 January 10 

5 years in 10 
later than-- January 31 

First freezing 
temperature 
in fall: 


| year in 10 


earlier than-- December 5 December 15 


2 years in 10 


earlier than-- December 10 December 25 


5 years in 10 


earlier than-- December 25 


Imperial Valley Weather Summary, 1962-1974, 
from Records of Watermaster, Imperial Irrigation 
District. 
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TABLE 3.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


1 
Soil name | Acres iPercent 

symbol} | i 

I t i 

i i i 
100 Antho loamy fine запа----------------------------—---------—------------------------ i 4,134 | 0.4 
101 iAntho-Superstition сошр1ех-- sa aaa i ma 8,416 } 0.9 
102 iBadland---------------- T-—---------------------------2---------2-2L2-.-.---2222..-.-2-222.2- | 4,390 | 0.4 
103 iCarsitas gravelly sand, 0 to 5 percent slopes-—-~--~--------~----+-.~.------+--- ~~~ ee | 7,011 i 0.7 
104 iFluvaquents, saline--~----------~-~-~+---~--------------- +--+ een eee ee ! 12,262 | 1.2 
105 iGlenbar clay Ioan tknr é «õõẽ ꝓ . | 2,951 | 0.3 
106 iGlenbar clay loam, wet- --- -„44„„444444444õũũn | 8,239 } 0.4 
107 iGlenbar сотріех--------------- aaa ааа ааа ааа i 12,894 | 1.3 
108 iHoltville loam--------- -0---------0---------—-------------------2-2222.-222.-----2-22-2-.- | 2,804 | 0.3 
199 tHoltville silty clay---~-----------~-------~--~-----------~- аеньь i 3,628 | 0.4 
110 jHoltville silty clay, меб -- ua aaa | 70,547 |} 7.1 
111 iHoltville-Imperial silty clay loams---------------.----.--.-..-.---22.2l...2..22.22.- --} 2,242 | 0.2 
112 iImperial silty clay-------------------+-~- ~~~ a ee o 2222 H 1,405 | 0.1 
113 ¿Imperial silty clay, saline----------- ----------------------------22------------2--- | 5,679 | 0.6 
114 iImperial silty clay, vet 44%“u!l4444%v MMMM | 123,401 í 12.5 
115 iImperial-Glenbar silty clay loams, wet, 0 to 2 percent Slopes------------------- ---| 203,659 | 20.6 
116 jImperial-Glenbar silty clay loams, 2 to 5 percent slopes----------.-------2-.------. | 2,162 | 0.2 
117 {Indio loam----------------~---------+-~---~--~--------------~-------+- +--+ ааа ! 9,169 | 0.9 
118 Indio loam, Vet- ————————————— | 13,625 | 1.4 
119 iIndio-Vint complex 44444444õr:ẽB?“?vt 2 —— ————— | 29,643 1 3.0 
120 {Laveen 1 оам-- ааа T-----2------------------- Н 2,322 | 0.2 
121 iMeloland fine sand -- „ „ „„ „ k̈kc⁰ +--+ ee eee eee i 10,748 } 1.1 
122 iMeloland very fine sandy loam, wet: „ T------------------- H 41,734 | 4.2 
123 iMeloland and Holtville loams, не-----------------------------------------------—--- | 11,483 + 1.2 
124 iNiland gravelly sand —— ———— ä 4ů*—è z -«KM i 7,884 | 0.8 
125 iNiland gravelly sand, wet-------------~-~------~---------++---+---- + eee eee eee H 9,820 | 1.0 
126 iNiland fine sand „ „ tk̈ ⸗ ⸗eF⸗«é«ck«õů T--------- | 2,846 } 0.3 
127 |Niland loamy fine зап 2-2 ne en ee ee n --! 2,088 | 0.2 
128 iNiland-Imperial complex, det - -T---------- i 6,974 | 0.7 
129 |Pits-~--~------------------------~~--------~----- ++ ااا ا اا ا ا ا اا ا ا ا‎ ! 1,400 1 0.1 
130 iRositas sand, 0 to 2 percent slopes----~----~---~-------~------- 2+ eee ee eee 22,608 } 2.3 
131 iRositas sand, 2 to 5 percent slopes-------~-------~.--------- 22-2 . eee 1,590 i 0.2 
132 iRositas fine sand, 0 to 2 percent slopes-----------.-.- —— — 3 77,301 | 7.8 
133 iRositas fine sand, 2 to 9 percent в1орез------------------------------------------- 40,748 | 4.1 
134 tRositas fine sand, 9 to 30 percent slope —— СССРА 19,401 | 2.0 
135 iRositas fine sand, wet, 0 to 2 percent з1орез-------------------------------------- 22,626 | 253 
136 iRositas loamy fine sand, 0 to 2 percent slope —— —— 90,896 | 9.2 
137 iRositas silt loam, 0 to 2 percent slopes------ s ------------------- 3,737 1 0.4 
138 iRositas-Superstition loamy fine запйз-------------------------------—--------------- 11,373 | 1.2 
139 iSuperstition loamy fine sand ----„«õͤ⸗'4 „ T------------- 12,887 | 1.3 
140 iTorriorthents-Rock outcrop complex, 5 to 60 percent slopes „ -- 462 | * 
141 iTorriorthents and Orthids, 5 to 30 percent slopes i 
142 iVint loamy very fine sand, wet-------~-~------------------------ —— — eee ee eee і 
143 (Vint fine sandy loam---------~~--<<-----~---------- ++ | 
144 tVint and Indio very fine sandy loams, Vet i 

| WA Û EF o n o o o o o a o o o u MMMM | 

A | 

1 і 

| Total-------------- ----------2-2---------- —— ——— 4 —j—— ! | 

, ' 

1 


* Less than 0.1 peroent. 
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TABLE 4.--YIELDS PER ACRE OF IRRIGATED CROPS 
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jul---------------------- 
Vint 


* Yields are for areas protected from flooding. 
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TABLE 5.--BUILDING SITE DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 


shrink-swell, 
low strength. 


shrink-swell, 
low strength. 


shrink-swell, 


e 
shrink-swell, 
1 low strength, 


ow strength. 


1 + 1 i 
Soil name and | Shallow H Dwellings i Dwellings ! Small i Loeal roads 
map symbol | excavations H without i with | commercial H and streets 
I i basements | basements i buildings i _ 
і ! і i 1 
| i | i i 
100---------~----- | Slight-~--------- |Slight----------- \Slight----------- S ish Slight. 
Antho I | I | i 
' “ 1 i i 
I ' t t t 
101% I i : i ! 
Antho------------ ISlight----------- ISlight----------. ISlight----------- ISlight------------ Slight. 
1 ' 1 1 à 
t I 1 £ t 
Superstition----- iSevere: iSlight----------- 181189 — — 18S1i ght iSlight. 
| cutbanks cave. | | | h 
i | i i i 
1024, | } і | i 
Badland I l I i i 
i I i | i 
103--------------- iSevere: i Slight----------- iSlight----------- iSlight------------ Slight. 
Carsitas | cutbanks cave. | i I i 
і 1 | 1 1 
£ t l i l 
104#. i | I ! i 
Fluvaquents | | | | i 
і 1 1 1 1 
+ [1 [] l 
105--------.--- iModerate: iModerate Moderate: i Moderate: Severe: 
Glenbar і too clayey. | Shrink-swell, {i shrink-swell, і Shrink-swell, i low strength. 
| | low strength. i low strength. | low strength, i 
1 | 1 ` H 
I 1 ' t t 
106------------ Moderate: Moderate: oder ate: Moderate: i Severe: 
Glenbar } wetness. і Shrink-swell, | wetness, | shrink-swell, | low strength. 
| | low strength. i shrink-swell, | low strength. i 
i | | low strength, | H 
i \ 1 i 1 
1 I t l 
107#------------ iModerate: Moderate: Moderate: tModerate: Severe: 
Glenbar | too clayey. i shrink-swell, | shrink-swell, } shrink-swell, i low strength. 
| | low strength. | low strength. } low strength. i 
i ' у 1 1 
t I t i 1 
108, 109------- Moderate: Severe: Severe: Severe: Severe: 
Hol t ville | too clayey. i shrink-swell, | shrink-swell. | Shrink-swell, | shrink-swell, 
i | low strength. i } low strength. і low strength. 
1 1 Н 1 1 
I I t i t 
110------------ iModerate: |Severe: Severe: Severe: Severe 
Holtville { too clayey, | shrink-swell, | shrink-swell. | shrink-swell, і Shrink-swell, 
. i wetness, і low strength. H | low strength. } low strength. 
! 1 1 1 i 
1 t I 1 i 
111*: | | i I i 
Holtville-------- iModerate: iSevere iSevere: iSevere: Severe 
| too clayey. | shrink-swell, | shrink-swell. | shrink-swell, | shrink-swell, 
l t low strength. | | low strength. | Low strength. 
' 1 1 b 1 
1 + l L l 
Imperial--------- Severe: Severe: Severe: Severe: Severe 
} too clayey. i shrink-swell, í Shrink-swell, : shrink-swell, | shrink-swell, 
| | low strength. | low strength. | low strength. | low strength. 
' ' 1 ' ' 
I I i t t 
112--------------- Severe: Severe: Severe: Severe: Severe: 
Imperial | too clayey. | shrink-swell, } shrink-swell, i shrink-swell, i Shrink-swell, 
| } low strength. | low strength. | low strength. | low strength. 
і ' 1 ' ' 
1 t 1 I | 
113------------ | Земеге: | Зеуеге: Severe: Severe: Severe: 
Imperial i too clayey. | Shrink-swell, i Shrink-swell, | shrink-swell, і low strength, 
| } low strength. | low strength, | low strength. | shrink-swell. 
1 ' 1 1 1 
1 t i 1 i 
114--------------- | Severe: Severe: Severe: Severe: Severe: 
Imperial | too clayey. | shrink-swell, | shrink~-swell, | shrink-swell, | shrink-swell, 
H | low strength. | low strength. і low strength. | low strength. 
1 1 1 i 1 
t 1 t 1 ! 
115*: I ' ! ' : 
Imperial--------- iSevere: | Земеге: Severe: Severe: Severe: 
1 1 1 1 
' | ' ! 
! t 1 1 
у 1 у 1 
t ' t i 


See footnote at end of table. 


IMPERIAL COUNTY, CALIFORNIA, IMPERIAL VALLEY AREA 


TABLE 5.--BUILDING SITE DEVELOPMENT--Continued 


I 
Soil name and | Shallow Dwellings Dwellings Small Local roads 
map symbol | excavations without with commercial and streets 
| basements basements buildings 


1 
1 
i 
` 


shrink-swell, 


etness 
5 low strength. 


e 
и 
shrink-swell, 
low strength. 


e 
shrink-swell, 
1 


е 
shrink-swell, 
1; ow strength. 


ow strength. 


L I 3 
| і I i 
| i I | 
l i i i 
О I E] i 
I i i i 
115%: i | | | i 
Glenbar---------- iModerate: Moderate: Moderate: Moderate: Severe: 
| wetness. | shrink-swell, | wetness, | shrink-swell, | low strength. 
| | low strength. $ shrink-swell, | low strength. | 
і i | low strength. | | 
| | | | i 
116%; t } i I } 
Imperial--------- Severe: Severe: Severe: Severe: Severe: 
| too clayey. | shrink-swell, | shrink-swell, | shrink-swell, | shrink-swell, 
I | low strength. | low strength. t low strength. } low strength. 
1 Hu ' 
' + I 1 і 
Glenbar---------- | Moderate: Moderate: Moderate: Moderate: Severe: 
too clayey. | Shrink-swell, | Shrink-swell, | shrink-sweli, | low strength. 
i : low strength, | low strength. ! low strength. I 
' ' 1 
t I 1 і 1 
11T--------------- iSlight----------- ISlight----------- iSlight----------- ISlight------------ Moderate: 
Indio i : i } I | low strength. 
1 H 1 H 1 
1 t 1 i t 
118--------------- iModerate: ISlight----------- Moderate: ISlight------------ Moderate: 
Indio | wetness, | | wetness. i | low strength. 
5 у ' 1 ' 
i t I 1 1 
119%: I I t і I 
Indio------------ iSlight----------- iSlight----------- ISlight----------- iSlight------------ Moderate: 
i I | i | low strength. 
1 ! H , ' 
1 l 1 1 I 
Vint------------- i Severe: iSlight----------- jSlight----------- iISlight------------ iModerate: 
! eutbanks cave. | H | | low strength. 
Y L ' 1 ' 
t ' і 1 i 
120*-------------- iSlight----------- ISlight----------- }Slight----------- ISlight------------ tSlight. 
Laveen | i I | I 
} | i } } 
121--------------- i Moderate: Severe: Severe: Severe: Moderate: 
Me lol and | too clayey. | shrink-swell, | shrink-swell, | shrink-swell, | low strength. 
i | low strength. | low strength. | low strength. I 
I ! 1 ' 
1 і 1 ' i 
122--------------- Severe: Severe: Severe: Severe Moderate: 
Meloland ¦ wetness. t shrink-swell, | wetness, | shrink-swell, | low strength, 
H { low strength. | shrink~swell, | low strength. | wetness. 
| i ! low strength. f р 
i i i i | 
123*: t : I ! i 
Meloland--------- iSevere: Severe: Severe: Severe: Moderate: 
і wetness | shrink-swell, і wetness, | shrink-swell, | low strength, 
i i low strength, | shrink-swell, | low strength. | wetness. 
i р | low strength. 
| | } I ! 
Holtville-------- iModerate: Severe: Severe: Severe: [Severe: 
} too clayey, i shrink-swell, | shrink-swell. | shrink-swell, | shrink-swell, 
| wetness. i low strength. | | low strength. t low strength. 
Ц 1 ' i 1 
i t I |) і 
124--------------- iSevere: i Severe: Severe: Severe: Severe: 
Niland | too clayey. i shrink-swell, i shrink-swell, | shrink-swell, | low strength, 
| | low strength. | low strength. Í low strength. i shrink-swell. 
1 1 1 і 
1 і 1 1 i 
125--------------- | Severe: Severe: i Severe: Severe: Severe: 
Niland | wetness. | shrink-swell, i wetness, | shrink-swell, i shrink-swell, 
H | low strength. | shrink-swell, | low strength. | low strength. 
i i | low strength. р H 
і | I i Н 
126, 127---------- Severe: Severe: Severe: Severe: Severe: 
Niland | too clayey. shrink-swell, t shrink-swell, | shrink-swell, | low strength, 
i low strength. | low strength. | low strength. shrink-swell. 
1 $ 1 
1 i і 1 
128*: | | I | 
Niland----------- | Зеуеге: Зеуеге: (Severe: 8 vere: Severe: 
| I | 
i i i 
I | i 
i i | 


See footnote at end of table. 
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TABLE 5.--BUILDING SITE DEVELOPMENT- -Continued 


1 і l 1 
Soil name and | Shallow i Dwellings | Dwellings i Small | Local roads 
map symbol | excavations i without H with | commercial | and streets 
1 р basements i» basements Н buildings l 
Н ' | р ' 
t r t і l 
128%: t t i i i 
Imperial--------- | Severe: Severe: Severe: Severe: Severe: 
too clayey. | shrink-swell, | shrink-swell, і shrink-swell, t shrink-swell, 
і t low strength. | low strength. i low strength. | low strength, 
1 1 1 5 1 
t I è t i 
130, 131, 132----- Severe: 181183t— 1811 8ht— 81186 — tSlight. 
Rositas | cutbanks cave. | t | | 
1 1 1 M ! 
1 1 і t t 
133--------------- Severe: iSlight----------- ISlight----------- Moderate: Slight. 
Rositas i cutbanks cave. | : | | slope. | 
1 4 4 1 1 
і 1 t 1 1 
133 Severe: Severe: Severe Severe: Severe: 
Rosi tas | cutbanks cave, | slope. } slope. slope. | slope. 
| Slope. | t i 
і i | | Н 
135-------------.- iSevere: iSlight----------- Moderate: iSlight------------ iSlight. 
Rositas t cutbanks cave. | | wetness, i i 
! H 1 + 1 
і t 1 1 L 
136, 137---------- | Зеуеге: iSlight----------- iSlight----- ------ iSlight---------.-- iSlight. 
Rositas і cutbanks cave. | | i } 
1 1 i 1 Н 
t I t 1 t 
138*: i | i | i 
Rositas---------- |Severe: iSlight~~---------- iSlight---~~~----~-- iSlight------------ }Slight. 
і cutbanks cave. | Н | i 
I 1 1 1 1 
і t i * 1 1 
Superstition----- | Severe: ISlight----------- iSlight----------- iSlight------------ iSlight. 
| cutbanks cave. | t } 
1 T 1 I 1 
1 i 1 1 
139— ſ Severe: ISlight----------- 8118 t 1811 8ht sss Slight. 
Superstition | cutbanks cave, } l | | 
5 t 1 1 1 
t t l 1 t 
140#: | i | i | 
Torriorthents i I | Н i 
1 LI 1 1 3 
i t 1 1 t 
Rock outorop | I | | ! 
l I } | і 
141% | } t i i 
Torriorthents i | i t i 
1 ` 1 ' 1 
1 t + 1 1 
Orthids | } i I | 
} i i i і 
142--------------- iSevere: iSlight----------- iModerate: iSlight------------ iModerate: 
Vint i cutbanks cave, | | wetness. | і low strength. 
' ' 1 1 1 
і і 1 t | 
143-------==------ iSevere: |Slight----------- iSlight----------- 8118ht— Moderate: 
Vint i cutbanks cave. | | i i low strength, 
1 | 1 * 4 
i I 1 i 1 
144 * i | | | : | 
Vint------------- Severe: iSlight----------- Moderate: 18118 —— » iModerate: 
| cutbanks cave. | | wetness. | i | low strength. 
1 1 4 1 4 
I і 1 1 | 
Ind ion Moderate: iSlight-----------|Moderate: iISlight------------ Moderate: 
i wetness. Н | | low strength. 
1 1 
i 1 


i i wetness. 

1 t 1 

1 і 1 
Oe ا‎ A 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 6.--SANITARY FACILITIES 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," "good," "fair," and other terms. Absence of an entry indicates that the soil was 
not rated] 


1 1 1 I 
Soil name and H Septic tank ! Sewage lagoon | Trench H Area | Daily cover 
map symbol Н absorption | areas i sanitary H sanitary | for landfill 
i fields l l landfill i landfill | 
1 1 + 1 I 
i і i i i 
100----------------- iSlight----------- Severe: Severe: Severe: Fair: 
ant ho I i seepage | seepage | seepage. i too sandy. 
i Г i 1 4 
і | I 1 t 
101%; | i i i р 
Antho-------------- iSlight----------- iSevere: Severe Severe: Fair: 
| seepage. | seepage | seepage. } too sandy. 
1 1 1 H L 
t l 1 7 t 
Superstition------- iSlight----------- | Severe: Severe: iSlight----------- iPoor: 
| i seepage, { too sandy. i | too sandy. 
' 1 1 1 ' 
1 + t 1 1 
102*. i | i і i 
Badland | i ' i i 
I i | I i 
103----------------- lSlight----------- | Зеуеге: (Severe: ISlight----------- Poor: 
Carsitas | | seepage. | too sandy. i | too sandy. 
1 ' $ i $ 
i l i t t 
104*, | i i і i 
Fluvaquents I | i | i 
1 1 ` 4 i 
t 1 ' i 1 
105----------------- Severe: iSlight----------- Moderate: }Slight----------- [Fair 
Glenbar | peres slowly. i | too clayey. I 1 too clayey. 
1 ' I ' | 
I i 1 1 t 
106----------------- Severe: i Severe: iSevere: iModerate: {Fair: 
Glenbar | wetness, | wetness. | wetness. | wetness. | too clayey. 
| peres slowly. H | Н | 
' 1 H ' 1 
I 1 t t t 
107# ---------------- | Severe: IModerate: Moderate: {Slight----------- Fair: 
Glenbar | peres slowly. | seepage. | too clayey. } | too clayey. 
' 1 ' i 1 
1 i 1 1 1 
108, 109------------ Severe: Severe: Severe: {Slight----------- [Fair 
Holtville | peres slowly. | seepage. | too sandy. i | too clayey. 
' ` 1 1 1 
i 1 1 H i 
110----------------- Severe: Severe: Severe Severe: Fair: 
Holtville | wetness, | wetness, | seepage, i wetness, } too clayey. 
| peres slowly. | Seepage. : wetness, і seepage. i 
i i | too sandy. i | 
í i ' Hu 1 
1 і ' } 1 
111%: | | } i i 
Holtville---------- Severe: Severe: Severe: | Sligh{ ———————— Fair: 
| peres slowly. | seepage. | too sandy. | | too clayey. 
1 | ' ' ' 
і i 1 1 i 
Imperial----------- Severe: {Slight----------- | Зеуеге: iSlight----------- iPoor: 
! peres slowly. i | too clayey. i | too clayey. 
Ц H ' ' ' 
i + l i 1 
112----------------- | Зеуеге: {Slight--~--------- | Зеуеге: {Slight----------- iPoor: 
Imperial | peres slowly. | i too clayey. ! | too clayey. 
' 1 ' I ' 
t t i 1 i 
113, 114------------ Severe: Severe: Severe: Moderate: Poor: 
Imperial | peres slowly, | wetness. | too clayey, ¦ wetness. ¦ too clayey. 
| wetness. i | wetness. | } 
i | | | i 
115*: i i | | р 
Imperial----------- iSevere: Severe: Severe: iModerate: Poor: 
i peres slowly, | wetness. { too clayey, | wetness. | too clayey. 
| wetness, i | wetness. ! | 
\ 1 П 1 
t I | 1 t 
Glenbar------------ iSevere: Severe Severe: Moderate: Fair: 
| wetness, і wetness. | wetness. i wetness. | too clayey. 
{ percs slowly. | i i t 
I i | i I 
116*: i i i ' i 
Imperial----------- | Severe: iModerate: Severe: iSlight-------+-+--- Poor: 
| slope. | too clayey. i { too clayey. 
1 I 1 
I і 1 


і peres slowly. 
A 
i 


See footnote at end of table. 
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TABLE 6.--SANITARY FACILITIES--Continued 


i l і 1 
8011 name and i Septic tank } Sewage lagoon | Trench I Area i Daily cover 
map symbol | absorption i areas | sanitary | sanitary | for landfill 
| fields \ i landfill i landfill H 
1 Н i t 1 
‘ 1 ! F 1 
t i t t 1 
116%; i i i | i 
Glenbar------------ Severe: iModerate: Moderate: iSlight--------- Fair: 
| peres slowly. i slope. | too clayey. i і too clayey. 
i 1 1 1 у 
+ i t + t 
11T----------------- iModerate: iModerate: iSlight--------- iISlight----.----- Good. 
Indio i peres slowly. | Seepage. | | l 
' ! I I ' 
1 і 1 l 1 
118----------------- | Зеуеге: Moderate: Severe: Moderate Good. 
Indio | wetness, | wetness, | wetness, | wetness, I 
| | seepage. t I | 
1 1 E 4 $ 1 
1 1 i t 1 
119*: I | i | | 
Indio------ -------- iModerate: iModerate: |Slight-----~-----{Slight--------- Good. 
| peres slowly. | seepage. і i i 
1 I H H 1 
è I I t l 
Vint--------------- iSlight-----------|Severe: : Moderate: iSlight------- Fair: 
| | seepage, | too sandy. I I too sandy. 
! 1 ' 1 1 
1 1 I i 1 
120*--.------..----- iSlight---------- Moderate: iSlight--------- iSlight--------- Fair: 
Laveen i | seepage. ! | i area reclaim, 
1 4 і 1 ' 
1 1 I 1 1 
121----------------- i Severe: Severe: Severe: iSlight--------~ Poor: 
Meloland i peres slowly. і seepage. | too clayey. | | too clayey. 
1 1 і і ' 
' t t П 1 
122------------.---- iSevere: | Зеуеге: Severe: Severe: Poor: 
de lol and } wetness, | seepage, } wetness, | seepage, i too clayey. 
і perces slowly. | wetness, i seepage, | i 
' $ 1 у $ 
+ t 1 l I 
123*; i i i i | 
Meloland----------- Severe: Severe: Severe: Severe: poor: 
| wetness, | seepage, і wetness, | seepage. | too clayey. 
t peres slowly. | wetness, | seepage. | | 
1 I 1 1 1 
1 і і bc 1 
Holtville---------- iSevere: Severe: Severe: Severe: iFair: 
| wetness, | wetness, | wetness, | seepage. } too clayey. 
i percs slowly. | seepage, | Seepage, I i 
} } | too sandy. | | 
| } р I i 
124----------------- Severe: ISlight------- (Severe: iSlight--------- i Poor: 
Niland t percs slowly. | { too clayey. i i too clayey. 
i 1 i 1 1 
t I 1 1 1 
125-----.------------ i Severe: Severe: Severe: Severe: Poor: 
Niland | peres slowly, | Seepage, | wetness, | seepage. i too sandy. 
і wetness, | wetness, i too clayey. i | 
$ ' I ' П 
i ! I I ! 
126, 127— Severe: ISlight------- | Severe: iSlight--------- | Poor: 
Niland | peres slowly. i | too clayey, | | too clayey 
H ' 1 1 1 
t i I I 1 
128 *: | і і | I 
Niland------- ------ i Severe: Severe: Severe: [Severe Poor: 
| peres slowly, | Seepage, | wetness, | wetness. i too sandy. 
| wetness. | wetness. | too clayey. i t 
1 ' , 4 1 
О I i i 1 
Imperial----------- i Severe: | Severe: iSevere: iModerate: | Poor: 
| peres slowly, i wetness. | too clayey, i wetness, і too clayey. 
| wetness. I i wetness. i i 
$ I ' ` ' 
t l 1 t 1 
130, 131, 132, 133--{Slight---------- | Зеуеге: Severe: iSlight--------- poor 
Rositas | | seepage. | too sandy | | too sandy. 
1 1 1 { 1 
1 і 1 1 1 
134------------2.---- | Зеуеге: Severe: Severe: Severe Poor: 
Rosi tas I slope. | seepage, | too sandy | slope, i slope, 
| | slope. H | | too sandy. 
1 1 I 1 1 
! і і I 1 
135----------------- iSevere: | Зеуеге: | Зеуеге: Severe: (Poor: 
Rositas wetness. | wetness, seepage, | seepage. і too sandy. 
! seepage. i Н 
i i і 
I 1 1 
I t 1 


1 
I 
$ 
i 
4 
l 
i 
i 


See footnote at end of table. 
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і wetness, 

і too sandy. 
1 
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Soil name and 
map symbol 


136, 137------------ 
Rositas 


138*: 
Rositas------------ 


Superstition------- 


Superstition 


140%; 
Torriorthents 


Rock outcrop 


141#: 
Torriorthents 


Orthids 


_ 
Vint 


H 


' 
' 
H 
t 
1 


H 


i 
4 
i 
1 
l 


TABLE 6.--SANITARY FACILITIES--Continued 


Septic tank | 
absorption 1 
fields } 
t 
1 
1 


Slight----------- Severe: 
| seepage. 
1 
| 
Slight----------- {Severe 
i seepage. 
1 
1 
Slight----------- | Severe: 
і seepage. 
3 
t 
Slight--------- --iSevere: 
| Seepage. 
1 
l 
1 
H 
t 
1 
1 
1 
1 
1 
1 
' 
i 
1 
t 
4 
i 
| 
Severe: Severe: 
wetness. | wetness, 
| seepage. 
1 
1 
Slight----------- | Зеуеге: 
seepage. 
Severe: Severe: 
wetness, wetness, 
peres slowly. Seepage. 


Severe: Moderate: 
wetness, wetness, 
peres Slowly. Seepage. 


Sewage lagoon 
areas 


Severe: 


e 
too sandy. 


Severe: 


1 
1 
! 
4 
i 
1 
1 
' 
i 
| 
I 
| 
8e 

too sandy. 
1 

I 
iModerate: 

| too sandy. 
i 

| 

Moderate: 


Severe: 


2 
wetness. 


Moderate: 


o 
too sandy. 


Severe: 


e 
wetness. 


Severe: 


' 
' 
H 
i 
4 
i 
' 
і 
1 
і 
H 
i 
1 
1 
Н 
1 
1 
! 
1 
1 
1 
1 
1 
| 
4 
i 
! 
у 
1 
1 
t 
1 
1 
5 
t 
5 
t 
1 
1 
i 
1 
1 
! 
! 
i wetness. 
H 

H 


t 


Trench 
sanitary 
landfill 


too sandy. 


Area Daily cover 
for landfill 
landfill 


Slight----------- iPoor: 
| too sandy. 
1 
I 
Slight----------- IFair: 


Poor: 
wetness. wetness. 

t 
Slight------- Fer: 


1 
1 
1 
I 
4 
t 
1 
1 
$ 
i 
4 
t 
4 
t 
! 
1 
1 
+ 
4 
t 
1 
} 
4 
t 
iModerate: 
' 
| 
' 
1 
1 
1 
i 
i too sandy. 
1 

1 

Y 

i 

t 

+ 

' 

' 

i 

+ 

^ 

t 

1 

I 

I 

I 


' 

I 

I 

| 
Moderate: IPoor: 
wetness, i wetness. 

i 

I 
Moderate: i Good. 
wetness. i 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 7.--CONSTRUCTION MATERIALS 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"good," "fair," and "poor." Absence of an entry indicates that the soil was not rated] 


Soil name and Roadfill 


map symbol 


Topsoil 


i 
Г 
4 
' 
i 
1 
i 


low strength. 


i 
1 
i 


i 
$ 
i 
100--------------- i Good-------------- Poor iUnsuited---------- Poor: 
Antho | i excess fines | i too sandy. 
1 Y 1 ' 
1 1 1 I 
1015; i i i i 
Antho------------ iGood-------------- {Poor iUnsuited~----~---- Poor: 
! | excess fines. Н | too sandy. 
1 i i i 
i ' 1 t 
Superstition iGood------------.- iPoor: iUnsuited---------- (Poor: 
š | | excess fines. i | too sandy, 
i 1 1 1 
| + t + 
102*. | ' ' t 
Badland i Н і | 
1 1 | 1 
i t t i 
103--------------- Lele ———— — iFair: iUnsuited: Poor: 
Carsitas | | excess fines. } excess fines. i too sandy, 
i | H i small stones. 
1 1 1 ' 
1 1 1 I 
104*, | i i i 
Fluvaquents i i i i 
1 ! 1 1 
| I 1 I 
105--------------- iPoor: iUnsuited---------- iUnsuited---------- Fair: 
Glenbar | low strength, H | | too clayey. 
1 i D i 
і і l + 
106--------------- iPoor: Unsuited— iUnsuited---------- (Fair: 
Glenbar i low strength. i i | too clayey, 
h I i | excess sodium. 
V 1 1 1 
1 i i i 
—107—— Poor: iUnsuited---------- iUnsuited---------- i Poor: 
Glenbar і low strength. | i { excess salt, 
р i Н | excess sodium, 
' J ' Н 
1 1 t i 
108--------------- Poor: iUnsuited: iUnsuited: iFair: 
Holtville | shrink-swell, | excess fines. | excess fines. | thin layer. 
| low strength. | i | 
1 ' ' ' 
! | 1 l 
109, 110---------- Poor: iUnsuited: iUnsuited: iPoor: 
Holtville | Shrink-swell, | excess fines. | excess fines. | too clayey. 
| low strength. | | | 
і I i р 
1115: р I i i 
Holtville-------- Poor: iUnsuited: iUnsuited: Fair: 
| shrink-swell, i excess fines. i excess fines. | too clayey. 
| low strength. H i i 
1 H i ‘ 
t 1 1 і 
Imperial--------- Poor: iUnsuited: iUnsuited: iPoor: 
| Shrink-swell, { excess fines. і excess fines. { too clayey. 
| low strength. | I ' 
' ' 1 1 
1 1 і 1 
jig--------------- Poor: jUnsuited: iUnsuited: IPoor: 
Imperial | Shrink-swe11, i excess fines. | excess fines. | too clayey. 
| low strength. | i i 
1 1 1 L 
1 i t i 
d13--------------- Poor: iUnsuited: iUnsuited: Poor: 
Imperial | low strength, | excess fines. | excess fines. | too clayey, 
| shrink-swell, I i i excess salt, 
} | | | ехсезз sodium, 
b 1 1 1 
t I l ! 
114--------------- Poor: iUnsuited: jUnsuited: IPoor: 
Imperial shrink-swell, | excess fines. | excess fines. | too clayey. 
1 1 
! | | 


See footnote at end of table. 
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TABLE 7.--CONSTRUCTION MATERIALS--Continued 


Soil name and 
map symbol 


Roadfill Sand 


Gravel 


Topsoil 


‘ 
i 
1 
1 
1 
1 
| 
+ 
115%: i 
Imperial------------- }Poor: iUnsuited: Unsuited: Poor: 
t shrink-swell, excess fines. excess fines. too clayey. 
| low strength. i 
I 1 I 
I t I 
Glenbar--4------------ IPoor: 'Unsuited------------- !Unsuited------------- iFair: 
! low strength. i | | too clayey, 
i i | ! excess sodium. 
1 1 5 5 
1 1 t t 
116%: i i i р 
Imperial----------- ~-i Poor; iUnsuited: iUnsuited: Poor: 
} shrink-swell, | excess fines. | excess fines. | too clayey. 
| low strength. t i 
і ' ' 1 
і і і i 
Glenbar--------- Poor l Unsuited------------- \Unsuited------------- \Fair: 
{ low strength. i I } too clayey. 
1 1 1 1 
I t I 1 
117, 1i18-------------- Fair: iUnsuited: iUnsuited: iGood. 
Indio | low strength. | excess fines. | excess fines. i 
4 1 1 П 
t 1 1 ! 
119%: i I : i 
Indio---------------- Fair: tUnsuited: t{Unsuited: 1Good. 
| low strength. | excess fines. | excess fines. I 
1 ' ' 4 
i ' і i 
Vint---------- ------- Fair: Poor: iUnsuited------------- IPoor: 
| low strength. | excess fines. | } too sandy. 
| 1 I 1 
1 t I t 
120*--------------- ---|Good----------------- tUnsuited---------- IUnsuited------------- Good. 
Laveen i | I | 
i l } i 
121------------------- Poor: tUnsuited: IUnsuited: Poor: 
Helol and і shrink-swell, | excess fines. | excess fines. t too sandy. 
+ low strength. i i | 
5 1 ' 1 
t + t 1 
122--.----------------- iPoor: IUnsuited: iUnsuited: iFair 
Meloland | low strength, | excess fines. | excess fines. I 
| shrink-swell. | } | 
' ` 1 ' 
і i I і 
123%; I t I i 
Meloland-------- Poor: IUnsuited: iUnsuited: Fair 
t low strength, | excess fines. | excess fines. i 
I shrink-swell. i | I 
5 1 1 T 
1 1 1 1 
Holtviile---------- ~~} Poor: tUnsuited; iUnsuited: iFair: 
| shrink-swell, | excess fines. | excess fines. | thin layer. 
{ low strength. | | i 
1 5 і 1 
і і I 1 
124--------- ———— Poor: iUnsuited: IUnsuited: poor: 
Niland | low strength, | thin layer, { excess fines. i small stones, 
; $ shrink-swell. | excess fines. I | too sandy. 
1 1 $ H 
I E] i t 
125----.--------------- | Poor: {Unsuited: iUnsuited: poor: 
Niland | low strength, | thin layer, | excess fines. | too sandy, 
! shrink-swell. | excess fines. | | small stones, 
1 1 у 1 
t 1 t 1 
126---------------- ~~~} Poor: Unsuited: Unsuited: Poor: 
Niland | low strength, t thin layer, | excess fines. | too sandy. 
| shrink-swell. i excess fines. | i 
' ' ' 1 
! П і t 
127--------2-2---------- poor: ‘Unsuited iUnsuited: Fair: 
Niland | low strength, | thin layer, | excess fines. | too sandy, 
| shrink-swell. {| excess fines. | i excess salt. 
5 1 Hu 
t 1 t ! 
128*: i | t i 
Niland--------------- iPoor: iUnsuited: iUnsuited: 1Роог: 
| low strength, | thin layer, | excess fines. | too sandy, 
| shrink-swell. | excess fines. | | small stones. 
1 4 1 Ц 
' t 1 і 


See footnote at end of table. 
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TABLE T.--CONSTRUCTION MATERIALS--Continued 


i 

Soil name and | Roadfill Sand Gravel Topsoil 
map symbol | 
} 
t 


t ! 
1 1 
1 1 
4 ! 
i t 
1 i 
1 i 
I ! 
1 1 
В t 
128*: 1 i i 
Imperial------------- Poor: Unsuited: iUnsuited: Poor: 
shrink-swell, excess fines. | excess fines. } too clayey. 
| low strength. i н 
|| 1 1 
t ! I 
130, 131, 132, 133----iGood----------------- Poor: Unsuited: Poor: 
Rosi tas Н | excess fines. | excess fines. | too sandy. 
1 1 1 ' 
t t } 1 
134++-~--------------- (Fair: {Poor iUnsuited: Poor: 
Rosi баз slope. | excess fines. i excess fines. { too sandy, 
1 1 1 1 
р 1 t i slope. 
i i t I 
135------------------- Fair: Poor: iUnsuited: Poor: 
Rosi tas | wetness, | excess fines. i excess fines. | too sandy. 
! 5 1 t 
| t 1 t 
136------------------- iGood----------------- Poor: iUnsuited: Poor: 
Rositas } excess fines. | excess fines. t too sandy. 
1 ^ 1 + 
1 i + 4 
137-----.-------------- iGood---------------.-- }Poor iUnsuited: iFair: 
Rositas | | excess fines, | excess fines, i thin layer. 
1 1 1 H 
t ! 1 t 
138*: | I | р 
Rositas------ -------- 1Good----------------- Poor: iUnsuited: iPoor: 
I | excess fines. | excess fines. | too sandy. 
1 у I 1 
1 t 1 1 
Superstition--------- iGood----------------- Poor: iUnsuited------------- iFair: 
| ¦ excess fines. } | too sandy. 
1 4 ! 1 
1 t | I 
139----------------2--- iGood--------------.-- Poor: iUnsuited------------- Fair: 
Superstition i | excess fines. | | too sandy. 
1 H ' ! 
l t ' і 
140%: i | t i 
Torriorthents ! | і i 
1 H 4 1 
1 t [] і 
Rock outcrop t i і i 
р | і i 
141%: i I | | 
Torriorthents i | | I 
' ' 1 1 
t I t i 
Orthids | | р } 
} ' 1 1 
1 1 i ' 
142------------------- Fair: Poor: Un suited Poor: 
Vint | wetness, | excess fines. | | too sandy. 
4 ' 1 1 
1 1 t 1 
143------------.------ [Fair Poor: iUnsuited------------- Fair: 
Vint t low strength. { excess fines. i | thin layer. 
' 1 1 | 
1 i 1 | 
144#: } I i i 
Vint-------.-.-.------ iFair: iPoor iUnsuited------------- iFair: 
| wetness, | excess fines. i | thin layer, 
| i i | excess sodium. 
1 1 1 1 
1 | g 1 I 
Indio----------- ~--~- Fair: iUnsuited: iUnsuited: i Good. 
| low strength, | excess fines. і excess fines. і 
1 i + 
1 t 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 8.--WATER MANAGEMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. Absence of an entry indicates 
that the soil was not evaluated] 


— — — ——ääũ ä —ää—ü —— —ä — — — — — — — 


Terraces and 


t 
Irrigation i 
| diversions 
i 
і 
i 
1 
1 


Aquifer-fed 
excavated ponds 


Soil name and Drainage 


map symbol 


t 

Pond reservoiri Embankments, Н 
areas | dikes, and | 

| levees 1 

t 
1 


peres slowly. peres slowly. 


100--------------- iSeepage-------- | Piping--------- {Мо water------- \Favorable------ Drougbty {Erodes easily. 
Antho | i i i i | 

1 1 1 1 1 1 

t l t і 1 I 
101* i i i i l i 
Antho------------ iSeepage-------- iPiping--------- iNo water------- IFavorable------ IDroughty------- IErodes easily. 

' Y 1 у 5 1 

i t 1 t t 1 
Superstition----- iSeepage-------- i Seepage, Мо water------- ICutbanks cave  jFast intake, Too sandy, 

i | piping. | | | droughty, | soil blowing. 

i і | | } soil blowing. | 

| i | | i i 
102%, | I i | | | 
Badland H | i I ! I 

i t i i р i 
103--------------- iSeepage-------- iSeepage-------- | №о water------- Slope, Slope, Too sandy, 
Carsitas i р } ! outbanks cave. ! droughty, { soil blowing. 

| | | | ! fast intake. | 

I i i i i i 
104*, I i i р ' | 
Fluvaquents I | | | | | 

b ' 1 1 y + 

t i i i t + 
105--------------- tFavorable------ {Low strength, {No water------- iFloods, [Favor able iPiping. 
Glenbar H | piping. | | peres slowly. | | 

4 1 $ 1 H * 

t i t t i + 
106--------------- iFavorable------ ‘Low strength, {Slow refill----iWetness, tWetness, jWetness, 
Glenbar | } piping. i | peros slowly, | excess sodium, | peres slowly. 

р Н | ! excess sodium. | | 

$ 1 1 і 1 ' 

t 1 t ' 1 I 
107 #-------------- {Ғауогар1е-----~ ‘Low strength, INo water------- iFloods, [Excess salt, iPiping. 
Glenbar } | piping. | | peres slowly, | excess sodium. 

i i i ¦ excess sodium. | | 

1 1 1 1 ' 1 

1 1 1 t t ' 

108, 109---------- | Зеераве-------- ‘Hard to pack, {No water------- 'Регсз slowly, {Peres slowly---iNot needed. 
Hoitville I ¦ piping. | ! eutbanks cave.} i 

` ' ' E 1 1 

1 р ' | 1 1 
110--------------- iSeepage-------- Hard to pack, {Deep to water Peres slowly, 'Регсз slowly, (Not needed. 
Holtville | і piping. | | eutbanks cave.| wetness. | 

1 1 Ц ' ' ' 

1 ' i і 1 ' 

111%: | | } i i i 
Holtville-------- iSeepage-------- ‘Hard to pack, {No water------- iPeres slowly, {Percs slowly---|Not needed. 

I | piping. | I cutbanks cave. | 

1 ' ' $ 1 H 

і і l i i t 
Imperial--------- lFavorable------ Hard to pack---|No water------- 'Регсз slowly~--{Slow intake, Erodes easily, 

i i i і ' peres slowly. | peres slowly. 

1 Y i i j ' 

i 1 t 1 t і 
112--------------- iFavorable------ Hard to paok---iNo water------- ‘Peres slowly---:Slow intake, Erodes easily, 
Imperial | | t I | peres slowly. | peres slowly. 

3 * ' і 1 ' 

1 t i ' 1 I 
113--------------- iFavorable------ ‘Hard to pack,  iDeep to water, iPercs slowly, !Peres slowly, {Erodes easily, 
Imperial i | piping. | slow refill. | excess salt, ¦ excess sodium, į peres slowly. 

i | i | excess sodium! excess salt. i| 

1 і 1 1 1 H 

1 1 1 t t 
114--------------- tFavorable------ Hard to pack---{Slow refill, ‘Peres slowly---{Slow intake, IErodes easily, 
Imperial | | | deep to vater. ! peres slowly. | peres slowly. 

Y i ' 1 1 1 

t D i t l i 
115%; | н р } | | | 
Imperial--------- Favor able ‘Hard to pack---iSlow refill, 'Регсз slowly---!Slow intake, {Erodes easily, 

| | | deep to vater ¦ peres slowly. i peres slowly. 

1 ' 1 1 1 , 

t і l I i i 
Glenbar---------- iFavorable------ ‘Low strength, iSlow refill----iWetness, iWetness, iWetness, 

! | piping. i } peres slowly, | excess sodium.; percs slowly. 

| I | | excess sodium. | 

i i } | ' Н 
116%; i i i К i i 
Imperial--------- lIFavorable------ Hard to pack---iNo water------- ‘Peres slowly---iS1ow intake, iErodes easily, 

1 1 
| І 
t 1 1 


П 1 
1 i 
' 1 
i t 


See footnote at end of table, 
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TABLE 8.--МАТЕК: MANAGEMENT~~Continued 


7777 C — F—rv,Qs”Qs—”TcMrTN' — Y nF - Ana 


I 
Soil name and i Pond reservoir 
map symbol Н areas 
| 
1 


1 
116*: 


! 

| Embankments, 
і dikes, and 
| 1еуеез 
| 
! 


Aquifer-fed 
excavated ponds 


Drainage Irrigation 


i 
i 
| 
I 
П 
I 
l 
П 
! 
+ 
H 
' 
i 
' 
' 


Terraces and 
diversions 


4 і 
| 
Glenbar---------- iFavorable------ iLow strength, No water------- iFloods, Favorable------ iPiping. 
i | piping. | peres slowly. 
' 1 у 1 i 
t l t i t 
117----~-~--------- iSeepage-------- [Pi ping iNo Vater iFavorable------ 15011 blowing---|1Soil blowing. 
Indio | : і I | i 
i i i | | i 
118--------------- iSeepage-------- | Piping----~---- iDeep to water  jFavorable------!Soil blowing 18011 blowing. 
Indio | I i i i i 
1 1 1 ' ' 1 
1 I | I 1 i 
119*: i і ' I i | 
Indio------------ ISeepage-------- iPiping--------- iNo water------- iFavorable------ ¿Soil blowing---|Soil blowing. 
$ 1 ' i 1 ' 
' t i t i t 
Vint------------- iSeepage-------- iLow strength,  !No water------- iCutbanks cave {Droughty, {Too sandy, 
} ‚ piping, I | | seepage, | piping. 
| | seepage. | i H 
| i i i i } 
120%-------------- iSeepage--------iLow strength,  !No vate Favor able Favor able Piping, 
Laveen i | piping. i i i i 
1 1 $ 1 i 1 
t I i t [3 ! 
121--------------- iFavorable------iHard to pack, Ho water------- 'Регсз slowly---|Percs slowly, {Peres slowly, 
Meloland i | piping. | | | Soil blowing, | soil blowing. 
i i i I | excess salt, | 
t i l I | i 
122--------------- Favor able iPiping, iSlow refill----iPercs slowly, {Peres slowly, Wetness, 
Meloland | i hard to pack, | | excess salt. | wetness, | peres slowly, 
H | i i | Soil blowing. | soil blowing. 
| | | | t I 
123*: i i Н : | t 
Meloland--------. Favor able [Pi ping, {Slow refill----|Peros slowly, {Peres slowly, tWetness, 
і і hard to pack. | ; excess salt. | wetness, i peres slowly, 
р I | | i soil blowing. | soil blowing. 
1 ! 1 1 1 ' 
! t l I I I 
Holtville-------- iSeepage-------- Hard to pack, {Deep to water |Регсз slowly, !Percs slowly,  iNot needed. 
Н | piping. i | cutbanks cave. j wetness. i 
1 ' ' I ' Ц 
i | l I l i 
124----.-------.---- iFavorable------ iSeepage, iNo vate iPercs slowly---iPeres slowly, {Too sandy. 
Niland i i hard to pack. } } | fast intake. | 
1 H ' 1 ' ; 
t t 1 1 і і 
125--------------- Favor able | Seepage, {Slow refill----iPeros slowly---iWetness, iPeres slowly, 
Niland | і hard to pack. + | | peres slowly, | too sandy, 
| i H | | soil blowing. | soil blowing. 
1 ! 1 1 1 1 
1 l 1 t 1 t 
126, 127----- ~~+~---!Favorable----- ~| Seepage, iNo water------- [Peres slowly---jPercs slowly, |Тоо sandy. 
Niland | | hard to pack. | I | fast intake. | 
1 1 1 ' ' ' 
1 l 1 1 I і 
128%: i Н i р I 
Niland------- ----iFavorable------ | Seepage, iSlow refill----jPeres slowly---lWetness, [Peres slowly, 
i | hard to pack, | H | peres slowly, | too sandy, 
Н } : I I soil blowing, I soil blowing. 
4 4 ' ' $ і 
1 t і 1 i ! 
Imperial--------- Favor able Hard to pack---iS1low refill, Peres slowly---{Slow intake, IErodes easily, 
i I | deep to vater. i peres slowly. | peres slowly. 
1 4 ' ' 1 1 
1 t 1 П і ! 
130------ --------- [Seep age i Seepage, iNo water iCutbanks cave {Droughty, iToo sandy, 
Rositas | | piping. р t ¦ fast intake, | soil blowing. 
| | | I | soil blowing. | 
1 I 1 ' 1 i 
t і 1 I I i 
131--------------- | Зеераве-------- iSeepage, iNo water------- Slope, iDroughty, |Тоо sandy, 
Rositas ! і piping. | | cutbanks gave. fast intake, | soil blowing. 
1 1 $ 1 1 1 
i 1 t t | Slope. 1 
| | } I i i 
132--------------- ISeepage-------- iSeepage, iNo water------- iCutbanks cave  iDroughty, |Тоо sandy, 
Rositas l | piping. | i | fast intake, | soil blowing. 
i i t i t soil blowing. | 
I i i | i і 
133--------------- iSeepage-------- iSeepage, iNo water------- Slope, Droughty, Too sandy, 
Rositas | | piping. | | cutbanks cave. fast intake, | soil blowing. 
i ! 1 ' ' Y 
i i 1 I slope. t 
$ 1 1 ' 1 1 
i 1 1 1 1 t 


See footnote at end of table. 
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Soil name and | 
map symbol I 
I 


TABLE 8.--WATER MANAGEMENT--Continued 


Embankments, 
dikes, and 
levees 


Aquifer-fed 
excavated ponds 


Drainage 


1 
| 
1 
I 
I 
1 
1 
1 
1 
epage, | 
i 
» 
t 
1 
1 
1 
i 


134--------------- i Seepage, e No water------- i Slope, 
Rositas і Slope. piping. | cutbanks cav 

H ` 

i i 

l і t 
135--------------- }Seepage-------- | Seepage, Deep to water  jCutbanks cave 
Rositas I | piping. Н | excess salt. 

1 1 1 Ц 

| | | | 
136, 137----- --.---|Seepage--------iSeepage, iNo water------- iCutbanks cave 
Rositas | | piping. | Н 

I i : ' 

4 5 ۴ 1 

i i 1 і 
138%: t | | i 
Rositas---------- | Зеераве-------- | Seepage, No water------- iCutbanks cave 

i | piping. | | 

у 1 ! ! 

t 1 і і 

} i I : 
Superstition-----iSeepage--------iSeepage, iNo water------- iCutbanks cave 

i | piping. | | 

! 4 H ' 

і i i 1 

I i i i 
139--------------- ISeepage-------- | Seepage, INo water------ -|Cutbanks cave 
Superstition | i piping. i | 

i i i i 

1 4 4 

i [] t t 
140%: i i i і 
Torriorthents i i I i 

' ' ' I 

I 1 1 I 
Rock outcrop ! | i i 

i i i t 
141%: | l | | 
Torriorthents i t t i 

4 1 1 1 

i D 1 i 
Orthids i i | | 

} i } i 
142----------- ---- | Seepage---~---- j Seepage, | ЕауогаЪ1е------ iWetness, 
Vint H | piping, i | excess sodiu 

| | low strength. | | cutbanks cav 

і 1 1 1 

1 1 1 I 
143--- ISeepage------- [Loy strength, iNo water------- [Cutbanks cave 
Vint | ¦ piping, i : 

| t seepage. | l 

5 ' 1 1 

i 1 t 1 
1445; | i I | 
Vint---------- ---iSeepage--------iSeepage, lFavorable------ iWetness, 

I | piping, H | excess sodiu 

H | low strength. | | eutbanks cav 

i ' 1 | 

i ' 1 t 
Indio----------- -iSeepage-------- iPiping----- ----iDeep to water  iFavorable---- 

у 1 

1 


1 
Irrigation 


1 
i 
1 
| 
! 
| 
1 
4 
t 
1 
1 


Droughty, 

e,i fast intake, 
¦ slope. 

t 

Wetness, 
droughty, 
fast intake. 


1 
t 
| 
iDroughty, 


r 
fast intake, 
soil blowing. 


5 
t 
' 
і 
1 
i 
1 
t 
' 
t 


Droughty, 
| fast intake, 
} soil blowing. 
1 

i 

[Fast intake, 
droughty, 
soil blowing. 


Fast intake, 
droughty, 
soil blowing. 


Wetness, 
m,i excess sodium. 
e 


Droughty, 
seepage. 


Wetness, 
m, excess Sodium. 
e. 


П 
I 
' 
t 
1 
I 
1 
1 
1 
1 
t 
i 
! 
t 
! 
1 
1 
1 
i 
П 
I 
y 
i 
' 
1 
' 
і 
1 
1 
П 
i 
n 
t 
^ 
i 
П 
[ 
П 
| 
| 
1 
і 
р 
t 
Ц 
t 
П 
t 
1 
1 
1 
4 
! 
i 
П 
I 
| 
t 


95 


Terraces and 
diversions 


o 
slope, 
s 


Wetness, 
too sandy, 


Too sandy, 
soil blowing. 


Too sandy, 
soil blowing. 


Too sandy, 
soil blowing. 


Too sandy, 
soil blowing. 


Wetness, 
piping. 


Too sandy, 
piping. 


Wetness, 
piping. 


!Soil blowing---iS0il blowing. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 9.--RECREATIONAL DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in 
"slight," "moderate," and "severe." 


the Glossary. See text for definitions of 
Absence of an entry indicates that the soil was not rated] 


1 1 1 
1 1 l ' 
Soil name and | Camp areas I Picnic areas | Playgrounds | Paths and trails 
map symbol | I | I 
! | Н I 
Е S lut EROR: x Pub: m I am. m Е — 

і 1 I I 

i i | | 
100------------------- iSevere: Severe: (Severe: Moderate: 
Antho | too sandy, | too sandy, | too sandy. | too sandy. 

| soil blowing. | soil blowing. i | 

1 t 1 1 

1 1 } 1 
101*: | | р | 
Ántho---------------- Severe: [Sever e: Severe: Moderate: 

| too sandy, | too sandy, | too sandy. ; too sandy. 

| Soil blowing. | soil blowing. | | 

t ' 1 ' 

) 1 1 I 
Superstition--------- iSevere: isevere: Severe: Severe: 

too sandy. | too sandy. і too sandy. too sandy. 

I “ I ' 

I ' 1 I 
102*. | i I I 
Badland | | і р 

I ' I 1 

I 1 I 1 
103------------------- | Зеуеге: Severe: Severe: Severe: 
Carsitas i too sandy. | too sandy. | too sandy, | too sandy. 

i I | small stones. | 

1 “ 1 1 

1 1 1 1 
104*, i I | i 
Fluvaquents i i р | 

1 t 1 i 

+ 7 1 ' 
105------------------- iSlight--------------- iSlight-------------- iModerate: (Slight. 
Glenbar i | ! too clayey. | 

' 1 ' ' 

i | I ' 
106------------------- i Slight~-------~------ iSlight----------.--- iModerate: iSlight. 
Glenbar | р i too clayey. } 

' , 1 , 

' 1 1 і 
107#—------------------ ISlight---------.---.- |Slight-------------- ISlight--------------. Slight. 
Glenbar i i i | 

1 1 1 L 

1 1 1 1 
108------------------- Moder ate: Moderate Moderate: Nod er ate: 
Holtville | dusty. | dusty. | dusty. | dusty. 

1 1 1 П 

1 1 1 l 
109------------------- iModerate: iModerate: Severe: Moderate: 
Holtville | too clayey, | too clayey, | too clayey. ( too clayey, 

| dusty. | dusty. | { dusty. 

, 1 ' ' 

! I ' 1 
110---------------- Moderate: Moderate: Severe: Moderate: 
Holtville | too clayey. | too clayey. | too clayey. | too clayey. 

j| ' I ' 

7 1 1 1 
1115: } | i | 
Holtville------------ iModerate: i Moderate: iModerate: iModerate: 

| dusty. | dusty. | too clayey, | dusty. 

| | | dusty. i 

р I р р 
Inperial------------- iModerate: Moderate: Severe: Moderate: 

| too clayey. | too clayey. | too clayey. | too clayey. 

, V 1 1 

$ 1 1 l 
112, 113, 114--------- iModerate: iModerate: Severe: iModerate: 
Imperial | too clayey. | too clayey. | too clayey. | too clayey. 

1 1 t 1 

í 1 4 ! 

115#: | ' | | 
Ттрег1а1------------- iModerate: iModerate: | Severe: iModerate: 

| too clayey. | too clayey. | too clayey. | too clayey. 

1 1 ' ў 

1 1 1 
Glenbar-------------- iSlight--------------- iSlight----------.--- Moderate: iSlight. 

| | | too clayey. | 

р I р | 
116%; I I | i 
Imperial------------- iModerate: iModerate: iSevere: iModerate: 

! 1 1 
i 


| too clayey. 
i 


See footnote at end of table. 


0 
too clayey. 


too clayey. 


too clayey. 
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UT zd 1 ' , 
L I I і 
Soil name and | Сашр агеаз i Picnic areas } Playgrounds | Paths and trails 
map symbol | | Д р 
Е Е I i 
=. * E ert 1 UN — M r ge RC 1 = = "TUUM, al 
П 1 і 1 
1 1 1 t 
! 1 1 J 
1165: | ! i ! 
Glenbar-------------- iSlight------------ iSlight------------ | Moderate: (Slight. 
I i | too clayey. ! 
Н 1 4 1 
! 1 1 1 
117, 118-4------------- iSlight------------ iSlight------------ }Slight------------ Slight. 
Indio | } * | 
I i I I 
119#: р | I I 
Indio---------------- !Slight----- ------- 'Slight----------- ISlight------------ Slight. 
1 ' ' + 
1 1 1 ! 
Vint------------- ---- Moderate: Moderate: Moderate: Hoderete: 
too sandy. | too sandy. | too sandy. | too sandy. 
' 1 1 1 
' 1 I“ 1 
120*----- ------------- ISlight------------ !'Slight------------ !Slight------------ 'Slight 
Laveen I i | i 
1 1 1 I 
I ' ! i 
121-------- ----------- iSevere: iSevere: Severe: iSevere: 
Meloland | too sandy. | too sandy. | too sandy. | too sandy. 
' 1 t 1 
+ D і D 
122----------- -------- Moder ate: Moder ate: Mod er ate: Hod er ate: 
Meloland | wetness. | wetness. | wetness. | wetness. 
1 П 1 1 
1 1 1 1 
123*: i i | р 
Meloland---------- Moderate: {Moder ate: Moderate: {Moder ate: 
‚| wetness. | wetness. | wetness. | wetness. 
1 1 ' 1 
[] 1 1 D 
Holtville------------ !Slight------------ iSlight------------ !Slight------------ 'Slight 
$ ' I ' 
J “ l 1 
124, 125, 126-------- Severe: Severe: Severe: Severe: 
Niland | too sandy. i too sandy. | too sandy. | too sandy. 
і 1 1 1 
1 1 1 1 
127------- ------------ Moderate: Moder ate: Moder ate: uod er ate: 
Niland | too sandy. | too sandy. | too sandy. | too sandy. 
1 1 1 1 
! I l 1 
128*: I i i р 
Niland--------------- Severe: Severe: Severe: Severe: 
| too sandy. | too sandy i too sandy. | too sandy. 
' ' 1 $ 
' ' у i 
Imperial------------ Moder ate: Moderate: Severe: Moderate: 
| too clayey. | too clayey. | too clayey. | too clayey. 
li , ' ! 
1 1 I I 
130, 131, 132--------- | Зеуеге: Severe: Severe: Severe: 
Rosi tas | soil blowing. | soil blowing | soil blowing | soii blowing. 
! 1 1 
1 1 1 4 
133------------------- Severe: Severe: Severe: Severe: 
Ros it as | soil blowing. ! soil blowing | too sandy, | soil blowing. 
1 ' 1 ' 
1 1 | Slope. H 
I | i | 
134------ ----------- -=| Severe: | Зеуеге: Severe: Severe: 
Ros itas too sandy, too sandy, | too sandy, | soil blowing. 
| Slope | Slope | Slope. i 
1 1 1 1 
L 1 1 1 
135------- ------------ | Зеуеге: | Зеуеге: | Зеуеге: Severe: 
Rosi tas too sandy. | too sandy | too sandy. | too sandy. 
' L 1 i 
[] 1 ' ' 
136------------------- Severe: Severe: Severe: Severe: 
Rositas | Soil blowing. | Soil blowing | soil blowing. | soil blowing. 
+ ' ' 1 
1 l ! | 
131------------------- | Зеуеге: (Severe: Severe: Severe 
Rositas | dusty. | dusty | dusty. | dusty 
' ' ' ' 
1 1 1 1 
138*: i | I i 
Rositas-------------- | Зеуеге: | Зеуеге: Severe: Severe: 
| soil blowing. | soil blowing. | Soil blowing. | soil blowing. 
! I 1 ' 
1 ' i 1 
Super stition--~------ Moder ate: Moder ate: Moderate: Moderate: 
| too sandy. | too sandy. | too sandy. | too sandy. 
1 , ^ 
I і 1 


Зее footn 


ote at end of table. 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


1 I 
П I 1 
Soil name and i Camp areas i Picnic areas Н Playgrounds i Paths and trails 
map symbol i I i р 

— быс усш | 0703 HET: = el Aah NER ea 

T 1 * 1 

1 1 I 1 

р | i | 
139------------------- iModerate: Moderate Hoderate Moderate: 
Superstition | too sandy. | too sandy | too sandy | too sandy. 

П 1 П j; 

1 1 1 і 
1408: | i | і 
Torriorthents i i і i 

1 1 , , 

! ! D 1 
Rock outcrop | р i i 

1 ! 4 1 

! 1 I 1 
141%: | I | | 
Torriorthents i I | | 

' 1 ' ' 

1 1 1 1 
Orthids Ң i ' I 

I ' ' ' 

| 1 ' I 
142------------------- iModerate: Moderate: ‘Moder ate: Moderate: 
Vint i too sandy. | too sandy. | too sandy. | too sandy. 

r ' 1 1 

! 1 1 1 
143------------ ------- |iSlight--------------- iSlight-------- ------- iSlight--------------- iSlight. 
Vint i i i I 

' 1 ' H 

1 i 1 [] 
144%; | | i | 
Vint----------------- ISlight--------------- ISlight--------------- iSlight--------------- ISlight. 

1 1 1 I 

I 1 1 ! 
Indio---------------- iSlight--------- ------ iSlight--------------- 131185 —— iSlight. 


1 П 1 1 
1 ! 1 l 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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Absence of an entry indicates that the 
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TABLE 10.--WILDLIFE HABITAT POTENTIALS 
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[See text for definitions of "good," 
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See footnote at end of table. 


100 SOIL SURVEY 


TABLE 10.--WILDLIFE HABITAT POTENTIALS--Continued 


E PORE DENS! —.— Potential for habitat Semen ts I Poten r== 
Soil name and I Mes | Wild | | r Zu р р Š 
map symbol I Grain i Grasses | herba- | Shrubs | Wetland | Shallow {Openland ! Wetland {Rangeland 
jand seed | and | ceous j | plants | water {wildlife | wildlife | wildlife 
а EN i erops 1 legumes plants ED i areas | Menor 1 ENS 
i I і | i | i I I 
i | i i | i i I р 
119* i i р | | р і р | 
Indio------------- Very poor Very poor ; Роог poor Very poor Very poor} --- Very poor Poor 
I 1 1 , , ' 1 ! I 
1 1 1 ' ' t I ! I 
Vint-------------- | --- | --- poor Poor Poor Very poor --- very poor iPoor 
1 1 4 1 1 1 1 I ' 
I 1 I 1 1 I ) I ' 
120*--------------- Very poorjVery poor Poor Poor Poor Very poor Very poor! Very poor Poor 
Laveen I | i 1 і i i i р 
i i р i i I i i р 
121---------------- Very poor Very poor {Poor i Poor Very poor Very poor --- iVery poor {Poor 
Meloland I | | i i I р | i 
I р i i i I р | р 
128---------------- Fair 800d i Good {Poor [Fair Fair (Good iFair I --- 
Meloland | | I I i | | I i 
i } i р і i i р р 
123%; р i i р i i i i | 
Meloland------ Fair 600d 1Good iPoor [Fair [Fair 6000 [Far | --- 
1 1 ' Г ' , ' ! 1 
+ 1 ' i ! k I 1 1 
Holtville--------- i Good 1 Good i Good [Fair Fair [Fair iGood iFair I --- 
1 1 1 1 1 ! ' ' 
I l 1 I [] 1 ' ' 
124---------------- Very poorjVery pooriVery pooriVery poor Very роог!Мегу pooriVery poor!Very poor Very poor. 
Niland | i р р I I | | р 
| р р i р I i р 1 
125---------------- [Fair Fair Good Poor [Fair Fair [Fair [Fair | --- 
Niland I | | | i I | i | 
| i 1 I р I ' | | 
126, 127----------- Very poor;Very pooriVery poor Very poorVery poor!Very poor!Very pooriVery poor |Very poor, 
Niland i i i I р I | i i 
I I i i i i i i i 
128%: i р i I i i i i i 
Niland------------ iFair iFair 600 Poor [Fair Fair {Fair Fair I --- 
Р 1 1 ! ' 1 1 1 1 
+ 1 1 ! 1 } 1 1 1 
Imperial----- Far [Fair [Fair Poor Fair [Fair Fair [Fair | --- 
' ' ' 1 | ' 1 , ' 
I 1 1 1 + í I 1 1 
130, 131, 132, 133,1 i i р | i | i | 
134------------.-- Very pooriVery poor|Very poor Very poor!Very poor {Very poor! --- iVery poor very poor. 
Rositas | i | i i I i i i 
i i I | i I | i i 
135---------------- Fair Fair (Good 600d 1Good [Fair [Fair Fair i --- 
Rositas I р р I i i i К i 
i i i i р | i р р 
136, 137----------- very poor}Very роог very pooriVery роог!Уегу poor|Very poor! --- iVery poor jVery poor. 
Rositas i i i i i i i i i 
і i | I I р i i I 
138%: і i I } i | i i I 
Rositas----------- Very pooriVery poor Very pooriVery poorVery poor!Very poor! --- Very poor {Very poor. 
1 1 I 1 1 1 , 1 ' 
1 1 1 ! i 1 1 I i 
Super stition------ Very poor Very роог!Уегу pooriVery poor {Very poor{Very poor! --- Very poor Very poor. 
1 ' ' 1 1 1 ' i ' 
i 1 П t 1 1 D 1 I 
139---------------- Very poor Very poor Very pooriVery poor|Very poor|Very poor! --- iVery poor |Very poor. 
Superstition | t | I i I | р р 
| | i | р I i i i 
140%; I р i I i i i | К 
Torriorthents i | i I i р | i р 
| | р ] р | | | i 
Rock outcrop | I | I i | i I | 
i [ I ' | i i р i 
141#: i i I ' | i i i р 
Torriorthents I i i i р | i | i 
I i I i i | i i } 
Orthids i i i р i í i i i 
I i I р і I ! | i 
142-------------- --|Fair iFair Poor Poor 600 iGood ifair 1Good i --- 
Vint I i ' I i I | i ' 
р | | I р i | i i 
183---------- ------ } “== | --- Poor i Poor }Poor Very poor --- very poor {Poor 
Vint I [ р i i i i | | 
i i i i і i i i i 


See footnote at end of table. 
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TABLE 10.--WILDLIFE HABITAT POTENTIALS--Continued 


— — Potential for habitat elements ^ ^ — T Potential as habitat for-- E 
Soil name and | i | Wild I р р | Е | 
map symbol t Grain | Grasses | herba- | Shrubs | Wetland | Shallow lOpenland | Wetland {Rangeland 
land seed | and | ceous | | plants | water {wildlife i wildlife | wildlife 
{crops | legumes | plants | 2 8 __| areas i| (8 2 P 
| = | БЕБЕ ааа i d | | i 
I i р | р р i i | 
144*: i | | 1 i i i | 
Vint-------------- {Fair Fair Poor poor Good {Good Fair ¦ Good i --- 
1 1 “ 1 1 1 ' ' 
1 1 i 1 1 I 1 1 1 
Indio------------- IGood 1Good ¦ Good ¦ Good [Fair [Fair iGood [Fair i --- 
1 П t 1 t 1 1 
I ! і 1 ! 1 1 L 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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Percentage 
Sieve number-- 


fication - 
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Classif 


Absence of an entry indicates that data were not estimated] 


TABLE 11 


=== 


[The symbol > means more than. 


Soil name and 
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1 
1 
USDA texture | 
' 
1 
1 
1 


See footnote at end of table. 
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~ | С — High water table DK ar Risk of corrosion 
Soil name and ! i 1 ! | | 
map symbol f Hydrologic group | Depth | Kind | Months | Uncoated steel | Conerete 
1 1 1 1 1 і 
1 236, k. ! | i. dm ra — | 4 a 
i T Ft | T 1 ae 
I i | | i i 
144% | | | i i i 
Vint------------- I в | 3.0-5.0 Perched | dan-Dec 1 High------------ Moder ate. 
1 ! э 1 ' * 
1 I 1 1 1 1 
Indio------------ i в | 3.0-5.0 {Perched | dJan-Dec iHigh------------ ILow, 
' 1 1 1 1 
1 1 П 1 1 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 14.--CLASSIFICATION OF THE SOILS 


[An asterisk in the first column indicates that the soil is a taxadjunet to the series. See text for a 
description of those characteristics of the soil that are outside the range of the series] 


Y€ X ——— 
Soil name i Family or higher taxonomio class 

1 

1 

! 
*Antho----------------- ----| Coarse-loamy, mixed (calcareous), hyperthermic Typic Torrifluvents 
Carsitas------- T---------- | Mixed, hyperthermic Typic Torripsamments 
Glenbar--------------.----- | Fine-silty, mixed (calcareous), hyperthermie Typic Torrifluvents 
Holtville---------- -------} Clayey over loamy, montmorillonitic (calcareous), hyperthermie Typic 

I Torrifluvents 
Imperial----- -=----------- i Fine, montmorillonitic (calcareous), hyperthermie Vertie Torrifluvents 
Indio--------------------- i Coarse-silty, mixed (calcareous), hyperthermic Typic Torrifluvents 
Laveen------------ -------- | Coarse-loamy, mixed, hyperthermie Typic Calciorthids 
Meloland------------------ | Coarse-loamy over clayey, mixed (calcareous), hyperthermic Typic Torrifluvents 
Niland------------------- ~; Sandy over clayey, mixed (calcareous), hyperthermic Туріс Torrifluvents 
Rositas----- -------------- | Mixed, hyperthermic Typic Torripsamments | 
Super stition-----~--------- | Sandy, mixed, hyperthermic Typic Calciorthids 
Vint--------------- -------! Sandy, mixed, hyperthermic Typic Torrifluvents 

, 

Ц — 
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Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 


MAP UNITS* 


WELL DRAINED TO POORLY DRAINED SOILS DOMINANTLY IN THE 
LACUSTRINE BASIN 


Imperial Nearly level, moderately well drained silty clay in the lacustrine 
basin 


Imperial-Holtville-Glenbar Nearly level, moderately well drained and well 
drained silty clay, silty clay loam, and clay loam in the lacustrine basin 


Meloland-Vint-Indio: Nearly level, well drained fine sand, loamy very fine 
sand, fine sandy loam, very fine sandy loam, loam, and silt loam in the 
lacustrine basin and on low alluvial fans 


Niland-Imperial: Nearly level, moderately well drained gravelly sand, fine 
sand, silty clay, and silty clay loam at the edges of the lacustrine basin 


Glenbar-Imperial: Nearly level, well drained and moderately well drained 
silt loam, clay loam, silty clay loam, sand, fine sand, and silty clay 
Gominantly in basins on West Mesa 


Fluvaquents: Nearly level, poorly drained soils of undifferentiated texture 
in the lacustrine basin 


WELL DRAINED AND SOMEWHAT EXCESSIVELY DRAINED SOILS 
DOMINANTLY ON EAST MESA AND ON WEST MESA 


Rositas: Nearly level to moderately steep, somewhat excessively drained 
sand, fine sand, and silt loam in alluvial basins and on fans and sandhills 


Rositas-Superstition: Nearly level, somewhat excessively drained loamy 
fine sand or fine sand on alluvial terraces and fans 


Antho-Superstition-Rositas: Nearly level, well drained and somewhat 
excessively drained fine sand and loamy fine sand in alluvial basins and 
on alluvial fans and terraces 

Holtville-Antho Nearly level, well drained loamy fine sand, loam, silty clay 
loam, and silty clay on alluvial terraces 

*Texture refers to surface layer 
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LOCATION OF PROFILES REPRESENTATIVE OF SOIL SERIES 


Series Map-Sheet Location 
Antho 20 E Side 
Carsitas 1 SE Corner 
Glenbar 18 NW Central 
Holtville 9 Е Central 
Imperial 10 St Corner 
Indio 28 NE Corner 
Laveen 13 Inset 
Meloland 10 SE Corner 
Niland 1 SE Corner 
Rositas 33 S Central 
Superstition 32 E Central 
Vint 25 S Central 
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SOIL LEGEND 


NAME 


Antho loamy fine sand 
Antho-Superstition complex 


Badland 


Carsitas gravelly sand, 0 to 5 percent slopes 
Fluvaquents, saline 


Glenbar clay loam 
Glenbar clay loam, wet 
Glenbar complex 


Holtville loam 

Holtville silty clay 

Hoitville silty clay, wet 
Holtville-Imperial silty clay loams 


Imperial silty clay 

Imperial silty clay, saline 

Imperial silty clay, wet 

Imperial-Glenbar silty clay loams, wet, 0 to 2 percent slopes 
Imperial-Glenbar silty clay loams, 2 to 5 percent slopes 
Indio loam 

Indio loam, wet 

Indio-Vint complex 


Laveen loam 


Meloland fine sand 
Meloland very fine sandy loam, wet 
Meloland and Holtville loams, wet 


Niland gravelly sand 

Niland gravelly sand, wet 
Niland fine sand 

Niland loamy fine sand 
Niland-Imperial complex, wet 


Pits 


Rositas sand, 0 to 2 percent slopes 

Rositas sand, 2 to 5 percent slopes 

Rositas fine sand, 0 to 2 percent slopes 
Rositas fine sand, 2 to 9 percent slopes 
Rositas fine sand, 9 to 30 percent slopes 
Rositas fine sand, wet, 0 to 2 percent slopes 
Rositas loarny fine sand, 0 to 2 percent slopes 
Rositas silt loam, 0 to 2 percent slopes 
Rositas-Superstition loamy fine sand 


Superstition loamy fing sand 


Torriorthents-Rock outcrop complex, 5 to 60 percent slopes 
Torriorthents and Orthids, 5 to 30 percent slopes 


Vint loarny very fine sand, wet 
Vint fine sandy loam 
Vint and Indio very fine sandy loams, wet 
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CONVENTIONAL AND SPECIAL 
CULTURAL FEATURES 


BOUNDARIES 
National .. 
State .. 
County, parish, municipo 
Reservation, national бг state 


Small park, cemetery, airfield, 
airport, floodpool, etc 


Land grant 
Limit of soil survey (labeled) 


TOWNSHIP OR RANGE LINE, U.S. LAND SURVEY 


SECTION LINE, U.S. LAND SURVEY ............... | 


TOWNSHIP LINE, NOT U. S. LAND SURVEY 


SECTION LINE, NOT U.S. LAND SURVEY 


SECTION CORNER: Found - Indicated 


BOUNDARY MONUMENT 


ROADS 


Divided, hard surface 


Primary highway, hard surface .... 


Secondary highway, hard surface 


Light-duty road, hard or improved surface | 


ROAD EMBLEMS & DESIGNATIONS 
Interstate .. 
Federal 
State 
County, farm or ranch 
RAILROADS 
Single track 
Multiple track. 
LEVEES 
Without road 
With road 
With railroad 
POWER TRANSMISSION LINE 
LANDMARK LINE (labeled as to type) 


OVERPASS UNDERPASS .......... 


Davis 
| Airstrip ; Сет 


Flo к ise 
OD роо LINE 


ТЕРЕНС 


ТЕРЕТНИ 
— 
— 11e 


eee 
— — n 
OD 


TELEPHONE 


DAMS 


Large dam 


Small dam: masonry - earth .. 


MISCELLANEOUS MAP FEATURES 


Buildings (dwelling, farmstead, еїс.)............. 


School - Church 


Buildings (barn, warehouse, eic.) 


Tanks: oil, water (labeled only if water) 


Wells other than water (labeled as to type) 


U.S. mineral or location monument - Prospect .. 


Quarry - Gravel Pit 


Mine shaft - Tunnel or cave entrance . 


Campsite - Picnic area .......... 


Located or landmark object - Windmill 


Foreshore flat 


Horizontal control station 


Vertical control station 


Road fork - Section corner with elevation 


Checked spot elevation 
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WATER FEATURES 


DRAINAGE 
Perennial, double line 
Perennial, single line .. 
Intermittent 
Drainage end 

CANALS OR DITCHES 
Double line 
Drainage and/or irrigation 

LAKES, PONDS AND RESERVOIRS 
PERENNIAL олова N 
Intermittent 

MISCELLANEOUS WATER FEATURES 
Land subject to controlled inundation 
Marsh or swamp 


Aqueduct tunnel 


` 
` 


5 


Spring 


Wet spot 


SPECIAL SYMBOLS FOR 
SOIL SURVEY 


SOIL DELINEATIONS AND SYMBOLS 
ESCARPMENTS 

Bedrock (points down slope) IVV 
Other than bedrock (points down slope) - 


Т OTTO ONTO OEY 


SHORT STEEP SLOPE 


DEPRESSION OR SINK 
SOIL SAMPLE SITE 
MISCELLANEOUS 
Blowout ... 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) ....... 
Dumps and other similar non soil areas ... 
Prominent hill or peak 
Saline spot.. 
Severely eroded spot 
Slide or slip (tips point up slope) .......... 
Stony spot - Very stony spot 
Rock outcrop 
Sandy spot.... 
Salt pond 
И aan gie ete ons 


Borrow pit 
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